Google 


Uber dieses Buch 


Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
Rahmen eines Projekts, mit dem die Bücher dieser Welt online verfügbar gemacht werden sollen, sorgfältig gescannt wurde. 


Das Buch hat das Urheberrecht überdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugängliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Öffentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermógen dar, das háufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 


Google ist stolz, mit Bibliotheken in partnerschaftlicher Zusammenarbeit öffentlich zugängliches Material zu digitalisieren und einer breiten Masse 
zugänglich zu machen. Öffentlich zugängliche Bücher gehören der Öffentlichkeit, und wir sind nur ihre Hüter. Nichtsdestotrotz ist diese 
Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu kónnen, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und móchten, dass Sie diese 
Dateien nur für persónliche, nichtkommerzielle Zwecke verwenden. 


+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
über maschinelle Übersetzung, optische Zeichenerkennung oder andere Bereiche durchführen, in denen der Zugang zu Text in großen Mengen 
nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das "Wasserzeichen" von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalitüt Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugánglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp: //books.google.com|durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


, LÀ 
a 
j 1 
E b caen AA T Vl 
— LAA Dk dd e DORM — 


e 


LIBRARY of the 
OHIO STATE 


UNIVERSITY 


eee —— — = 


usados Google 


binae Google 


ionized is Google 


TIEA » Google 


TN Google 


3 


j 
— 


per c 


thy 


-Xey -— 
Un. m 


^ i HE PA 21 A. ro he > i X n 
any UA MATT s e 77 9 — IW 79 Y; - N 
7 n e E 


yo - e t ay 
13 ad 
at UN Ka 
Y " * * 


Se 


— 


Mo a 
8 
— 


en, Methods and Ma: 
0 Management 


a 


r e — * - 


Economical Handling of ee and Drums 


Cedar Hill Terminal of New York, New Haven & Hartford 
Uses a New Type of Truck Built by Lansing 
Company and Completely Hyatt Bearing Equipped 


For the economical handling of barrels and drums 
the New York, New Haven & Hartford Railroad 
is using a new type of three wheel truck evolved by 
the Lansing Company. This is a two wheel truck 
with a caster wheel between the handles. 


The new three wheel truck is loaded just as any two 
wheel truck, and is then dropped until the caster 
wheel rests on the floor. The loaded trucks coupled 
together form a train of trailers that is rapidly hauled 
by a tractor. Arriving at their destination the 
trucks are quickly and conveniently unloaded. 
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The new trucks are equipped throughout with Hyatt 
roller bearings, making them easy to move either by 
hand or as trailers and insuring their dependable 
operation for years — — 
without necessity of 
bearing adjustments 
or replacements. 


Whatever improve- 
ments are con- 
templated in your 
trucking systems it 
will pay you to give 
careful consideration 
to the bearings. The 
use of Hyatt roller 
bearings makes pos- 
sible material han- 
dling at the lowest 
cost per ton because 


of their easy running, their lubrication Pav and 
their durability. | 


The rollers of the Hyatt bearing provide a true 
rolling motion in place of the rubbing friction of plain 
bearings, so that one man can handle twice as 
heavily loaded trucks without extra exertion and 
tractors can pull more trailers per train. 


The easy roll- 
ing element 
of the H yatt 
bearing. 


The bearings are enclosed in the wheel hubs, pro- 
viding a space for lubricant which need be re- 


plenished only three or four times a year—a real 


saving in oil and labor. 


The tough, resilient steel rollers are designed to 
operate correctly without appreciable wear even 
after years of hardest service. 


Whatever type or make of trucks you are using, 
these advantages can be secured by specifying that 
they be Hyatt equipped. Practically all representa- 
tive truck manufacturers are in a position to furnish 
their trucks equipped with Hyatt roller bearings. 


Hyatt Roller Bearing Co., New York,N. Y. 


Industrial Bearings Division 
Pacific Coast Division 
San Francisco 


Motor Bearings Division, Detroit 
Tractor Bearings Division, Chicago 


This is the way they 
haul barrels at the 
Cedar Hill terminal 
of the New York, 
New Haben & 
Hartford on three 
wheel trucks equipped 
with Hyatt roller 
bearings and made by 
the LansingCompany. 
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On Skids! 


Through many 
manufacturing operations 


Cowan Trucks and Skids 
Cut Handling Costs 


In the big factory of the Max Hertz Leather 
Co., Newark, N. J., superfluous labor costs} 
are cut by skidding the loads whenever possi- 
ble, thereby largely eliminating rehandling} 
and ensuring easy, rapid transportation by} 
hand lift trucks. 


All the way through from tanning vats to drying room] 
the hides move, on inexpensive skids. Through spec: 
ial machines they pass, off of one skid, then directly of 
to another. Practically no loading and unloading af 
each transfer. No large equipment of costly platform 
trucks. Inexpensive skids and a few hand lift truck 
replace them. Cowan Hand Lift Trucks—one mai 
hauling and automatically lifting and depositing loads 
weighing hundreds of pounds are extensively used to 
handle these heavy burdens, reeking with vat liquors. : 


COWAN LONG-LIFE SKID 


Angle iron frame, bolted-on heavy pine plank- 
ing—no — no cnp no sagging. Non- 
wearing malleable iron legs— maintain clear- 
ance height permanently. Send for the Skid 
Bulletin and save on skid maintenance. 


The Hertz Company is a large and experienced user of 
lift trucks and skids—they know the system pays. A 
skid and lift truck system, time and labor saving in op- 
eration, economical in first cost and maintenance, may 
mean even bigger cost cutting in handling your goods. 


We shall be glad to send a Bulletin now and arrange for 
a study of your plant conditions at your convenience. 


Cowan Hand Lift Truck Cowan Truck Co., 6 Water St., Holyoke, Ma: 


Narrow Frame Type, New York Office: Grand Central Palace 
Four Wheel Model 


Offices in Principal Cities 


COWAN trveks-tractors 


Originators of the “through ticket” system for moving loads 
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“Jim, old man, how did you ever put it over?" It 
was after business hours, and Perkins---who asked 
the question---had stepped into the office of the 
newly appointed General Manager for a talk. 


Perkins was sore. Until recent- 
ly, both Edmonds and he had been 
Department Managers for the J. 
J. Black Manufacturing Company. 
But something had happened dur- 
ing the week just past to change 
allthis. The former General Man- 
ager unexpectedly resigned. The 
Board of Directors met to appoint 
asuccessor. Edmonds got the job. 

Perkins was stunned. Not be- 
cause he had expected to get the 
position himself, but because he 
didn’t see why Edmonds had land- 
He was frankly curious. 

Jim, old man, how did you ever 
put it over?”’ 


Getting Out of a Rut 


And then Edmonds told him. 
"Perkins, you and I were both 
doing the same kind of work. We 
knew our respective departments 
pretty thoroughly, but right there 
our knowledge stopped. We were 
strictly one department men," and 
as such, our value to the Company 
was limited. 

"We both worked pretty hard 
but we didn't seem to get ahead. 
We seemed to have found our level 
—it was just high enough to keep 
us from becoming discontented. 

"But one year ago I woke up. 
An advertisement did the trick. 
It was a Home Study Course 
Advertisement - but not the usual 
kind. This advertisement offered 
me a Course of Study in Industrial 
Engineering and Factory Manage- 
ment. Asa Factory trained man 
it appealed to me at once as an in- 
tensely practical course. It told 
me in plain fashion what I wanted 


to know. 

A New Kind 
of ‘Training 
“I saw a chance to 

train myself, during 
my spare time, in the 


fundamentals of big business—a 
chance to study the basic principles 
which govern factory organization 
and administration, the selection 
and layout of buildings and equip- 
ment, the planning and routing of 
work, wage systems and bonus 
plans, cost accounting, the gen- 
eration and use of power, the val- 
uation of property, statistical con- 
trol and all other factors which are 
conducive to maximum production 
at minimum expense. 

“I acted then and there. 
this chance and won.”’ 

Thousands of factory trained 
men, among whom are presidents, 
general managers, superintendents, 
industrial engineers, foremen, cost 
clerks, accountants, storekeepers, 
inspectors and plain, every day 
workers at the bench have seized 
the same opportunity which came 
to Edmonds, and have been helped 
to bigger jobs and better salaries 
by enrolling in the “Factory Man- 
agement Course and Service” offer- 
ed by the Industrial Extension 
Institute. 


An Organized Course 
of Study 


This remarkable course is the only one 
of its kind in the world. It is a prac- 
tical, non-technical course for the prac- 
tical factory man. It is based on the 
University plan of 
organized study,con- 
sisting of lectures, 
talks, reading assign- 
ments, text books, 
problems and model 
solutions to these 
problems. The 
Consulting service, 
which is part of the 
Course, is intended 
to help you meet and 
solve the questions 
which arise in your 
daily business. 


I took 
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No University has been able to pre- 
sent a Course like this one. It would 
be impossible to hire as teachers the 
sixty prominent industrial specialists 
who have personally cooperated to pro- 
duce the Factory Management Course 
and Service. The combined experience 
of men like Gantt, Towne, Babson, 
Ficker, Steinmetz, Franklin, Going 


etc., each a recognized expert in his 


own particular field—has been syste- 
matically arranged and presented in 
plain, understandable language so that 
you can profit by it. 


You will understand what men at the 
top think about the ‘‘Factory Management 
Course and Service" when we tell you that 
35 per cent of the last 1000 men to enroll 
were managing executives. This does not 
include any man below the position of 
superintendent. 


Wanted—The $20,000 
Man 


The demand for men trained in industrial 
management is far greater than the supply. 
Big business is literally begging for the man 
who can hold down a $20,000 job. 

Show your will power! Make up your mind 
to get out of the rut of routine and begin now 
to prepare yourself for a bigger, broader job. 

The man who studies this course conscientiously 
will quickly qualify for greater responsibilities, 
and, what is much more important, he will find his 
qualifications recognized and the responsibili- 
ties thrust upon him. 

You have read this advertisément. Now take 
the chance it offers you. Tear off the coupon 
below and send for: 


„Thinking Beyond Your Job" 


—the interesting 100 page booklet that tells you, 
without any obligation on your part, everything 
you want to know about the Factory Manage- 
ment Course and Service. 
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INDUSTRIAL EXTENSION INSTITUTE 
9 East 45th Street, New York City 


Gentlemen: 


Send me without obligation your 100 Page Book Think 
ing Beyond Your Job." 
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PUT ENERGY AND EFFICIENCY 


in your heating system, with the economical 


JENNINGS 


Now is the time to prepare your heat- 
ing facilities to meet the conditions of 
the coming winter. 

The installation of a Jennings Return 
Line Pump in connection with your sys- 
tem means quick heat in the morning, at 
the most isolated radiators, and in zero 
weather. It means a positive control of |“EATINS SYSTEM 
heat at all times and the elimination of 
radiator noises. It means an economy 
in fuel, that, according to our customers, 
makes this piece of equipment a real 
dividend paying proposition. 

Jennings TERA are made for any size 
installation. The small unit here illus- 
trated has ample capacity of 5,000 sq. ft. 
of equivalent direct radiation. Because 
of simplified design, in connection with 
quantity production, this outfit is being 
sold at a price never before possible in a 
pump of this capacity. 

The pump incorporates all of the high 
grade workmanship and material char- 
acteristic of our Jennings equipment. It 
is equipped with solid bronze air rotor, 
rotor housing, water impeller and shaft. 

In this unit all piping complications 
have been removed, and it is only neces- THREE POINT SUSPENSION 
sary to make three connections: Fiera manet dinde: 

I. The return main. 

2. The water discharge. 

3. The air discharge. 


CAST PASSAGES 
ELIMINATING ALL 
PIPING BETWEEN 
RECEIVER AND PUMP. 


HIGH EFFICIENCY 
CENTRIFUGAL WATER 
PUMP WITH OPEN TYPE 
SELF CLEANING BRONZE 
IMPELLER. 


AIR DISCHARGE 
TO ATMOSPHERE. 


" 7 f W M H. P. MOTOR WITH BALL 
BEARINGS SUPPORTING PUMP 
ROTORS AND PREVENTING 
CONTACT OF ROTORS WITH CASING. 


LARGE CAPACITY 
POSITIVE DISPLACEMENT 
HYTOR AIRPUMP 
ASSURING AMPLE VACUUM. 


DEEP DRIP PAN UNDER 
PUMP AND MOTOR WITH DRAIN 


RECEIVING TANK FOR CONNECTION. 


RETURNS COMBINED WITH 
SEPARATOR FOR AIR PUMP 
DISCHARGE. 


LARGE SETTLING 
CHAMBER WITH 
CLEAN OUT PLATE. 


| The air capacity is 3 cubic feet per minute, measured at 
Write for Bulletin and Prices 10" of mercury vacuum. The pump at the same time E pont 
handles 8 gallons of water per minute from a vacuum of 
10" of mercury against 10 lbs. gauge pressure at the pump. 
Under these conditions the pump requires 34 h.p. motor. 


In this pump a positive displacement vacuum pump with 
high efficiency exhausts air only, while the centrifugal 


pump element handles only the condensate. In thus sepa- OUTLET INLET 
. . . . " PORT ^> z^ PORT 
rately handling air and water in a predetermined ratio, 
^ à à p m o, 
such high efficiency is effected that no other pump can be : * AU E 
secured of equal capacity for similar service with the same | 
This celluloid minimum horse power requirements a 
graphic device with q i 
movable rotor clearly 
illustrates the oper- 8 While the new compact “M” type is fur- 
ating principle. Send — s tinte nished in one size, our well known Jennings 
f — 12 Burros Timo rump moros ano ravanta Pumps in separate tank design, as recom- 
or your copy. — : mended for larger capacities, are furnished 


——————————— — T attuano rton for any size installation. 


NASH ENGINEERING CO. 
SOUTH NORWALK, CONN., U.S.A. 


vron are . Many thousands of these pumps have 
been installed and have given universal 
satisfaction. 


An important feature of these pumps is 
the very large air volume, as compared 
with their capacity rating, which assures 


Please send graphic device also ample vacuum. 


bulletins covering As the horse power required is consider- 


able less than for any other pump in the 
market of the same rating, regardless of the 
actual volume, the result is very low elec 
tric current cost. This, coupled with the 
extreme durability of these units, make 
: a them the most economical return line heat- 
—— ing pump it is possible to install. 


U Return Line Heating Pumps 
C] Boiler Feed Pumps 

U Hytor Air Compressors 

= Hytor Vacuum Pumps 


wa F NASH ENGINEERING CO. 
SO. NORWALK, CONN. U. S. A. 


ta SETTLING CMAMBAR 
Gitna CLEA" OUT Mare 


mmm mmm m m om m m m m m m m RR RR RR K 


Industry (M Illustrated 


Ars 7 
£ "^ Au. 2 Jit M N x S SS ` I. ` 
c — 5 ^ 2 i AN Bo NS S 


John H. Van Deventer, Editor 


vp» 


W. Thomson Lees, Associate Adolf Schildkraut, Art Director 


; J ⁵ 6A EE 


epp —— ee 


EDITOR 


Inventions and Progress 


N the city of Strassbourg is a world- 
famous clock which not only tells the 
time of day, but presents a procession 

of life-size figures of the Apostles, gives 
the seasons, phases of the moon, and a 
number of other interesting things. This 
clock, as it stands today, was re-con- 
structed in 1842. It was originally de- 
signed and built, however, by a mathe- 
matician named Conrad Dasypodius in 
the year 1574. 


Legend has it that when this wonderful 
clock was completed, the City Fathers of 
that time were not only struck by the 
marvellous creation, but they were pos- 


sessed of a jealous fear that some other. 


city might one day obtain another like it. 
So they destroyed the eyesight of Dasy- 
podius, that he might never construct an- 
other such clock. 


Weare told, further, that a short while 
afterward something went wrong with 
the clock. They appealed to the blind 
inventor, who assured them that, even 
without his sight, he could repair his be- 
loved mechanism. They led him there, 
and he, with a sense of poetic justice, 
managed so to disarrange the mechanism 
that it ceased to function at all. And it 
was more than two hundred and fifty 
years before a genius could be found equal 
to the task of repairing the damage. 


In all Europe during that time there 
were probably not a handful of men who 
could hgve studied that mechanism in- 
telligently enough to restore it. Travel 
and means of communication were slow. 
The artisan in Holland or Germany 
would learn of new discoveries or de- 
velopments in places a few hundred miles 
away only many months after they had 


taken place. Education was for the very 
few; books were rare and costly. The 
great mass of the people could neither 
read nor write, and had no opportunity 
to familiarize themselves with inventions. 


We call the present the age of ma- 
chinery or the age of invention. We mar- 
vel at the intricate and wonderful crea- 
tions the mind of man has conceived and 
brought into being. Figuratively speak- 
ing, we pat ourselves on the back for 
being so far ahead of those old fellows 
of centuries ago; those generations of men 
who failed to see the germ of a tremen- 
dous idea in Hero’s turbine; who did not 
appreciate the value of machinery, and 
let so many inventions die for lack of 
that appreciation. 


Yet, with our infinitely higher standard 
of mass education, with our infinitely bet- 
ter opportunities for gaining specialized 
knowledge, and with our infinitely quick- 
er means of travel and communication, 
the wonder lies not in these things them- 
selves, but in the fact that so many of us 
fail to take advantage of them. 


Knowing that machinery is superior 
in every way to man-power for the heavy 
work of the world, we still go on wasting 
men and money through antiquated 
methods. Knowing that coal contains 
products many times more valuable than 
its mere heat as a fuel, we continue to 
burn up these products as fuel. 


Wie expect much of our inventors. 
Doubtless the next decade will see some 
revolutionary inventions. But what we 
need is not so much new inventions and 
discoveries. What is needed is a better 
and more universal use of those already 
at hand. 


Reginald Gordon, Associate 
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By H. H 


ns THE opening of 
present century when t 
discoveries of prehistorie 
in Northern Spain and Sou 
ern France followed one up 
another, it was found that ev 
the inmost recesses of windi 
and complicated caverns Wi 
decorated with paintings 


A stone lamp probably ner thous- EUER animals, several of which 
d “ars . » tima to n . r 
n A sand-stone lamp es now extinet. The question 


thousand years old. 
once arises, what light did 
cave dwellers use to ena 
them to do this painting? ^ 
At first it was supposed t 
they had only firebrands, 
dried wood, or rushes, and! 
doubt they did employ the 
materials. But one by one he 
lowed stones were diseover& 
which it was seen might ha 
been used to hold fat to M 
burned as a light. At 
one was unearthed in the caf 
of La Mouthe which still cop 
tains traces of ashes adherii 
to it, which on a chemio 
analysis proved to be like th 
from the burning of animal ip 
such as lard or tallow, that! 
not previously been separa 
from its membranes. The cof 
sensus of opinion is that ti 
must have been the lamp 
Ancient Egyptian lantern, from the time. 
three to four thousand years old. As these eaves belong to 
glacial period, some twel 
thousand years ago, the stof 
lamp was in existence at t 
almost unbelievably dist 
date. It was used in the epi 
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The ancient Egyptian lamp with 
two bowls connected by a tube; 
used in worship. 


The Seven-Pronged Candelabra of the Jews. 
(See text.) 


July, 1922 | | 9 


Dim Past 


MANCHESTER 


eee 
I ps i Mile if if 67 due E 
j Ui, 100 n | "ES A 
5 i 2 WN 160 N. 2 
A 
A il X. i 


RM 


1 


E" 


TOO IE RE Td SEL 
* "un i 0 im y B 
{ | 1 m 'i 
» "IE 


^. cu A 
oy y 


4 


= 2$ 
M 


4.9 25 


gec . * 
E - — * H "i <E 
Ys ^ 2 1 " - e Hī ` * > e" 
= 2 8 =". M wa > 
^ ane z UM * Hd 2 3 
s DN 7 8 — - M 
` + v — -.-. e N, 4 Sw uu 
r — -*- * 
" — 
B 3 ~% — 
A af 3 — 
^ 1 * 


2 
NY "d 


ul 1 y fi in 
11 ^f ( 
10 5 : vidi 


The Persian fire altar, used with the eternal 
fires, at Baku. 


f the sabre-toothed tiger, of 
he mammoth, and cave bear, 
vhen the reindeer herded on 
he edge of the ice field in 
Spain. It is older than agricul- 
ure, or bread making, or pot- 
ery, or weaving. Its impor- 
ance to that time was no doubt 
ncreased by the very fact that 
he race dwelt in caves. Per- 
aps it made possible the pro- 
luction of the wall frescoes, 
he astonishing discovery of 
vhich has created an epoch in 
ur knowledge of the past. 
Some of the stone lamps of Greek lamp-protectors. 2400 
hat age were like small, shal- years old. 

ow bowls, a few of which have 

hollowed ring around the 

im. In other cases they are The earliest known illustration of a candle, 
iot much more than nodules of from en een 
tone with. a hollow rubbed out N 
f one side. 
Perhaps an attempt at an 
mprovement may be seen in 
. sandstone lamp, one side of 
vhich is fashioned to a point, 
vhich gives the impression of 
n uneovered spout. 

The fuel, as we have inti- 
nated, was no doubt the fat 
rom the animals or even the 
ish of the period, for vegetable 
ils were not yet obtainable in 
hat eold elimate, and mineral 
ils were of course unknown. 
ven this crude lamp was 
obably a great improvement 
wer the firebrand for use in- 
ide the cave, as it produced 
ess smoke, and the fuel was 
nore concentrated. 

Whether a wick was used is 


(Continued on Page 46) 
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Some  Pompeian  Candelabra, 
giving evidence of more elabor- 
ate design. 


Our friend Hero, the geometer, 
who designed a steam turbine, also 
designed this self-regulating lamp 
and wick—about nineteen hundred 
years ago, perhaps more. 
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At the glass factory the glass-to-be is 

melted in clay pots at a temperature 

of 2500 degrees F. Making these clay 

pots is in itself a tedious and expen- 
sive operation. 
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At the right—Glass blower 
and helper drawing tubing. 
The sphere of molten glass 
shown above is here drawn 
into the hollow tube from 150 
to 200 feet long in No. 4. It 
cools on an endless roller 
which automatically cuts it 
into lengths convenient for 
handling. 


| 


At the right—Inspecting tubing for 
flaws and sorting it as to the outside 
diameter and thickness of wal. 


Silica sand, Nature's form of glass, is found as 
soft sandstone. It is crushed and pulverized 
at the quarry and then shipped to the glass 
factory to be washed and mixed with other 
ingredients to make various lamp parts. 


The molten glass is removed from 

the clay pots on the blow pipe and 
Sis rolled on a *marvering plate" to 

properly distribute it about the end 

of the blow pipe. Then it is blown 

and drawn into hollow tubing for 
use in lamp making. 
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Industry Illustrated 


The Making of a Filament Lamg 


Quantity Production Methods That Have Brought 
Edisons Invention Within the Reach of All 


By J. M. HICKERSON 


O ONE knows when ing 

ages some savage dise 
ered fire and use a flami 
toreh to light his eave wh 
twilight fell. Coming down f 
recent times, however, gas wai 
widely used for illumination 
purposes in the eighteenth 
century, and was known to me 
of science several centurie 
earlier. But it was not un 
the close of the nineteenth een 
ury that the period of safety 
reliability, convenience ai 
economy in artificial illumini 
tion was ushered in with th 
commercial development of tif 
incandescent electrie lamp. f 


Distant India, Spain and tj 
Malay Peninsula furnish som 
of the ingredients of incande 
cent lamp parts; others com 
from Greenland, Canada, Chil 
and a dozen or more of if 
United States; and yet othe 
àre taken frum the air. The 
thirty-odd materials go throug 
many processes in the maj 
facture of glass, wire, a 
brass bases, which are the tht 
major parts of a tungsten M 
ment incandescent lamp. 


Nature’s form of glass} 
silica sand which is found! 
the form of soft sandstoll 
This is quarried, crushed al 
pulverized, and shipped to 
glass factory as fine sand. 
the factory certain ingrediell 
are added to this sand—$0? 
to form a vehicle which, uW 
water added to sugar, asi 
in the melting of the 
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Below—Close-up view of mold in bulb 

blowing process. The mold is opened 

and closed by a lever operated by the 
workman’s foot, 
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Blowing bulbs for incandescent lamps. 
Lamp bulbs are blown like soap bub- 
bles, but the bubble“ is surrounded 
by a mold to give it the desired shape. 


‘others to produce clear and 
colorless glass. 


These raw materials are 
carefully weighed, thoroughly 
mixed, and fused in great clay 
pots. These pots are made of 
a special kind of clay and re- 
quire five weeks to construct. 
‘Then, after the pots are com- 
pleted, several months of 
*'seasoning"" are necessary be- 
fore they are dry enough to 
use. The pots and their three- 
fourth ton contents of glass-to- 
be are kept at a temperature of 
2500 degrees Fahrenheit, day 
in and day out. Worn-out pots 
are replaced with the furnace 
operating at full temperature. 
After twenty hours of heat- 
ng the glass is ready for work- 
ng. A large ball of molten 
zlass is gathered on a blow 
Jipe and rolled on a ‘‘marver- 
ng plate"! to distribute its Inspecting the bulbs for streaks, air 
nass properly about the end of RN 
he pipe. Then it is reheated 
o make up for the cooling in 
he previous process, and is 
lled into a long hollow tube. 
-ater it is cut into smaller 


General view of blowing room. Each 
workman has a bulb rack in front of 
him. 


At the left—Ac- 
curately weighing 
powdered tung- 
sten before it is 
pressed into tung- 
sten ingots—one 
of the steps in 
making tungsten 
lamp filaments. 


At the left—Placing the powdered tungsten 
in a grooved mold in which it is subjected 
to tremendous pressure. 


Industry Illustrated 
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Placing mold, filled with powdered CES ele —“!. => The tungsten ingot is heated in an 
tungsten, in press. DOR S otc ᷣͤ tee Ce a Oc ae alee electric furnace which welds the 
fine particles together into a solid 
mass. Later the ingot is placed in 
a “swaging” machine containing a 
pair of small hammers which 
pound the ingot on all sides thus 
Die through which the swaged tung- toughening and elongating it, 
sten is drawn to the proper diameter 
for lamps of various wattages. 


lengths, inspected for flaws ani} 
sent to the lamp factory wher 
it is eut into lamp sizes ani 
flanged at one end to mak 
‘*flanged tubing." This flangẹ 


Below—The "lead" wire in an is later fastened to the base ol 
incandescent lamp is of copper f 
and nickel, except for a small the globe. | 
portion known as the “press- oh A 
lead” which passes through the ] Cane glass, which also ente 

glass and has the same expan- into lamp making, is draw 
MM. and 88 properties into solid rods in somewhat the 


same way as flanged tubing i 
made. At the lamp faeto 
this glass is eut into lamp size 
and fused, together with th 
'*lead"" wires which carry thi 
current into the lamp, to thi 
unflanged end of the flange 
tubing. 
The third lamp part made ii 


Wire drawing machine fitted with die 
through which the tungsten wire for 
lamp filaments is being drawn. 


At the left—The bulb a 
it comes to the lamp fac- 
tory has some superfluous 
glass which is left on to 
facilitate “sealing” and to 
protect the bulb from 
cracking. 
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Cutting tubing for the stem At the right—A “button” machine. 
which supports the filament of The button rod is fastened to the 
the lamp, flanged tube. 
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mbling stems—flanged tubing, 
button rod and leading-in wires. 


This complex machine puts the 
he glass factory is the bulb. filament e the button 
amp bulbs are blown like soap 
ubbles, but the ‘‘bubble’’ is 
urrounded by a mold to give 
; the desired shape. The mold 
; sprinkled with finely powder- 
d cork and is moistened, which 
auses a cushion of steam to 


Winding tungsten filaments for 
e formed between the hot vacuum type lamps. 


lass and the moist cork lin- 
ig. Rotating the blow pipe 
ives the bulb a smooth, pol- 
ihed surface. The blown bulbs 
re crated and sent to the lamp 
ietory. 

Incandescent lamp filaments 
re made of tungsten wire 
rhich has been refined from 
‘olframite or sheelite ore. The 
arious impurities are separa- 
d from the ore and the re- 
ilting tungsten concentrate is 
1emically treated and fired in 
ectrie furnaces until a pure 
ietallic tungsten powder re- 
Uts. 

This powder is placed in 
olds and pressed into ingots 
hich have shape, but very 


ttle i . Above—This operation removes air from the 
€ strength. The ingots are lamp, and, in some types, substitutes an inert 


(Continued on Page 32) gas. 


elow—Testing the un-based lamp for 
iechanical defects. A piece of cotton 
"Parates the leading-in wires and 
prevents a short circuit. 


Filament mount for 
gas-filled lamps. 
Note the lead wires 
projecting from the 
flanged tube, 


Before the filament mount is placed 
in the tube, a short piece of tubing. 
through which the air is removed 
later, is fused on the end of the bulb. 
When this tube is sealed off, the fami- 
liar lamp tip results. 
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Wages and Wage Cuts 


By W. H. HOLMES 


In view of the interest expressed by many of our 
readers in a previous article by Mr. Holmes, we take 
e in presenting the following brief biographical 
sketch. 

W. H. Holmes left school at the age of fifteen and 
went to work as water-boy on a factory construction 
job His 22 years’ experience since then includes: 
bicycle-repairman; factory hand in sheet-metal shop, in 
oilcloth factory, stove factory, gun factory; laborer on 
subway, water-works and building construction; steve- 
dore; lunch-room man; truck driver; railroad brakeman, 


switchman and signalman; machinist, tool-maker, and 
production hand. 

Mr. Holmes is at present employed in a tool room of 
a manufacturing plant, and considers his writing as an 


avocation. His experience and viewpoint, coupled with 


a gift for dramatizing the every-day happenings in the 
worker's life, make Mr. Holmes' articles of importance 
to every executive who is interested in better teamwork 
through better understanding; especially as they are 
based strictly upon actual facts within the writer's ex- 
perience. 


Going to the kitchen shelf, his 

wife took down an account book. 

She jotted down a number of 

items, thinking long over each 
one. 


The notice was scarcely on the board when 
the workmen were crowding around it. 
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It did not enter his mind that it was only the 
number of men given employment, which enabled 
the owner to live. 


EGINNING Monday, Mi 
1, a ten per cent redu 
tion in wages will go into el 
fect. At present this will onl 
apply to the production force: 
Present conditions of the tra 
render the above action neces 
sary.’’ 

The notice was scarcely ol 
the board when the workme 
were crowding around it. 

Stick by us, Boys, and we! 
stick you!’’ snickered a happy 
go-lucky youth, paraphrasin 
a war motto. He eyed th 
expressive faces of his eom 
panions. ''Less money, les 
work," he added, voieing th 
usual immediate reaction to 
notice of this type. Com 
on, fellows, let's go! We! 
reduce work twenty per cent! 

Jim Barlow, his mind di 
turbed, glanced at the yout 
It may be serving them righ 
Lew,’’ he said shortly, **but i 
ain't paying my bills. ”? 

‘‘ Serves all of you right! 
exclaimed a bystander exil 
tantly. ''You had a chance ti 
get into the Union and wal 
out with us when we pulled thi 


Jim read what she had marked 


down: Rent-—Coal— 
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“Do you expect me to keep house, pay 
bilis, and raise three children on that 
money; with living what it is?” 


“Why, we can't live on that!“ 
said Jim, with a sinking feeling 
at the realization, 


trike. You couldn't see it 
hen. Now you're getting 
that’s coming to you. Let's 
ee you do something for your- 
elf, now!“ 

In the meantime, the rest of 
he foree, after talking over 
ne notice, each taking it ac- 
ording to his vocal ability and 
ecessities, most of them earn- 
stly swearing to look up an- 
ther job at the first oppor- 
unity, finally fell into their 
outine tasks. But vim was 
king, and they worked 
mply as the clock ticked. The 
ock’s hands would eventually 
2ach twelve o’clock and re- 
ase. 'The tasks were per- 
rrmed with that end in view. 
One of the men came to Jim's 
achine. ‘‘Jim,’’ he asked, 
if I put you wise to a good 
b will you go over there with 
ie??? 

„Where!“ asked Jim. 

The disgruntled one named 


She gave an angry snarl at the 
children, who were drilling under 
the direction of the older boy. 


We'll always be living the same 

way. Nothing to look forward 

to but debts, poverty and a bare 
existence.”’ 


The manufacturer stood by the creation 
he had built up through the long, lean 
years. 
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Depressed, Jim left the boy and turned 
toward the shop. 
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Bob saw his father off on the trolley; but 
Jim’s mind was on his problems, 


Back home was a sullen, discontented wife, unpaid 
bills, discord and worry. There was nothing for 
Jim to reason calmy about. 


a shop at the far end of the exclaimed Jim, anxious to pr 
town. | ! sent a convincing argument, 4 

„What's the use,’’ moodily YMO T | the other walked away. The 
replied Jim. ‘‘I get up at six A^ | cut our wages, raise the rent: 
o'eloek mornings now. You and profiteer all they wai 
get up half rested, as it is; and then they go and take awaj 
hardly enough appetite to our beer!“ 
drink a eup of coffee and eat The whistle brought noo 
an egg. Time you get up five and relief. Another worker 
or half-past, pay ten cents car of socialistic tendencies, walke 
fare each way, and spend an with Jim toward the sho 
hour or more on the ears, gates. As they were passin 
you’re tired out. I done that through, they stepped aside t 
once. You're dead all day.“ allow the shop owner's cari 

What are you going to do," emerge. It glided past them 
sneered the other; ‘‘stay a large, expensive car, glitter 
here!“ ing with newness. 

“I don’t know what to do. There's your profit sy 
This place has gone to hell. tem!" exclaimed Jim's col 
They don’t seem to care panion, seizing the ready illi 


SIS SPW Servants aa& 


whether you stay or get out. tration. ‘‘Our pay is eut; thi 
All they do is to stick up no- “Bristol depended, for its prosperity, on the fac- Boss buys a new ear. You a 
> : tories and workers first of all. $ x 57 

tices. I never seen one yet in I paid for that! 


the men's favor!" 


‘You never will," said the 
other. “I’m going to get 
out!“ 

It's a hell of a country!”’ 


(Continued on Page 36) 


“Many took advantage of the opportunity to 
get their own homes at reasonable cost.’ 


“These garden plots meant health, content- 
ment, and a big saving on food.” 


| July, 1922 
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lhe Ever Widening Field of the 


‘Typewriter 


An Interview with Wellington P. Kidder 


AMON G the many epoch- 
making inventions which 
have radically influenced hu- 
man events in general, and in- 
dustrial progress in particu- 
lar, what one invention stands 
out as the most far-reaching in 
its effects? Casting about for 
an answer to this question, it 
seemed to the editors that the 
typewriter, if not the leading 
ìnvention from this stand- 
point, is at least one of the 
leaders. So we decided to ask 
Mr. Wellington P. Kidder what 
.he thought about it. 

Mr. Kidder possesses a very 
unique distinction—he is the 
father of a truly quiet and well- 
‘behaved child, the Noiseless 
Typewriter. Although he 
‘modestly assigns a large part 
of the credit to associate en- 
‘gineers, Mr. Kidder is the orig- 

mal inventor of the principle 
of pressure printing by lever- 
age, as distinguished from the 
 hammer-blow principle. 
II believe it true, said Mr. 
Kidder, that few inventions 
of our time have stimulated 
more of effort and achievement 
in every field of research than 
typewriting machines h a n d 
maidens of the printing presses 
—'poems in mechanism.“ 

„To write at all, by machin- 
ery, even upeide down or in- 
visibly, was, at the outset, a 
great achievement. All credit 
to Showles of Milwaukee, no 
farther back than about 1872, 
for the practical initial step. 

The thought did not meet 
with favor at first. Recipients 
of typewritten letters—up hill 
and down dale as to alignment, 
and in capitals only—some- 
times took offense, saying, 
‘you need not print words for 
us, we can read writing.’ 
Others were amused and rec- 
ommended skilled printers to 
set their type if this sort of 
correspondence was to be used. 

Soon it became evident that 
typewriting easily could be 
three or four times as rapid as 
hand writing and far more 
legible, with capacity for sev- 

(Continued on Page 34) 
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Wellington P. Kidder is best known as the original designer 
and inventor of the Noiseless Typewriter, employing a radical- 
ly new principle of operation which does away with the ham- 
mer-blow printing used on previous machines.. During the 
past twenty-eight years, many hundreds of thousands of 
writing machines have been made and sold, under Mr. Kid- 
der’s various patents, from five independent companies— 
three in the United States, one in Canada, and one in Europe. 
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Industry Illustrated 


Coal Buying and Burning 


for Industrial Power 


At the Montefiore Home and 

Hospital, New York, a con- 

veyor is fitted with sweeps 

which brush the coal off at 

the desired point above the 
stoker. 


Barber-Greene Co., Aurora, Ill. 


By BROWNING ROBINSON 


Feeding the conveyor shown above is the portable con- 
veyor shown here which takes coal from the storage 
pocket and places it on the long conveyor shown at the 
right. In so doing all of the coal passes through the au- 
tomatic weighing machine shown above. With this outfit 
one shoveler on the day shift and the night engineer in 
his spare time do the work formerly done by seven men. 


Barber-Greene Co., Aurora, Ill. 


The mechanical stoker represents a great forward step in 

power plant engineering. In addition to largely eliminat- 

ing labor costs, it increases the capacity and flexibility of 

operation of steam boilers. This multiple retort stoker 

at the plant of the Burroughs Adding Machine Co., has 

brought fires from a banked condition to 340% rating in 
five minutes. 


Detroit Stoker Co., Detroit, Mich. 


HE original American de 

velopment of boilers, fur 
naces and stokers naturally oc 
curred in the settled areas of 
the north eastern states. When 
eastern men engaged in the in- 
dustrial migration to the cen- 
tral west they brought into 
western use the equipment with 
whieh they were familiar. In 
those days loeal fuel and labor 
were inexpensive, and waste 
little thought of. Coal analysis 
and differences in fuels were 
inconsequential. Smoky stacks, 
both in fact and poetry, were 
considered a-sign of prosper- 
ity. Today we realize that 
only great profits could pos 
sibly have carried such a bur- 
den. 

As communities turned at- 
tention increasingly to better 
living conditions, and plant ex- 
ecutives began to scan eost 
sheets more closely, it was 


Mechanical stokers since 
they remove the element of 
skill from the firing problem 
enable the cheaper grades of 
fuel to be economically and 
efficiently burned. Here are 
shown three 720-horsepower 
boilers at the plant of the 
Chicago By-Products Coke 
Co., using Illinois slack coal 
and coke breeze as fuel. 


United Machine & Manufacturing Co., Canton, Obie 


Here is a semi-assembled rear view 

of the stoker shown above, depict- 

ing the cross girder and return 
tracks. 


United Machine & Manufacturing Co., Cantom 
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Above is the boiler room of the Cadillac 

Motor Car Co. of Detroit. Modern plants 

spare no expense in installing equipment 

that will ultimately effect the greatest econ- 

omy and pay the greatest dividends. Note 

the battery of seven 603-horsepower boilers, 
equipped with stokers. 


Under-Feed Stoker Co. of America, Detroit, Mich. 


Stokers are usually thought of in 
connection with large boiler units. 
This picture is notable in that it 
shows two 150-horsepower return 
tubular boilers at the General 
Aluminum & Brass Mfg. Co.'s plant 
at Detroit that are stoker-equipped. 
The investment is said to pay large 
yearly dividends. 


Detroit Stoker Co., Detroit, Mich. 


| learned that much smoke, nuis- 
| anee and waste were due to in- 
| correet methods of handling 
fuels. 
| About that time was begun 
the primary study of differen- 
|. ees in coals, rules for operat- 
| ing fuel-burning apparatus, 
| and the investigation of grates, 
| furnaces, and the correct burn- 
| ing of loeal fuels, all better 
| adapted to the new conditions. 
It must be thoroughly under- 
stood that there is even today 
no single equipment which will 
properly and economically 
handle all varieties of Amer- | 
ican coals. dii 
Owing to the generally in- 
creasing sizes of power plants, 
hand firing is now less com- 


An installation of stokers at the 
Bell & Zoller Mining Co., Ziegler, 
III. There is an almost complete 
absence of dirt in connection with 
the operation of such equipment. 


In the plant of one of the 
large paper corporations 
shown above they formerly 
had eight boilers tended by 
eleven firemen. Since the 
installation of mechanical 
stokers five boilers, two fire- 
men and a water tender are 
required, and this is not all of 
the saving represented for 
the steam production has 
been largely increased even 
with decreased number of 
boilers. 


Green Engineering Co., East Chicago, Ind. 


American Engineering Co., Philadelphia, Pa, 
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The installation of these four! 

stokers under the 200 H. P. 

boilers of the Scranton But-. 

ton Co., of Scranton, Pa., are 

reported to have saved 

nearly 6000 tons of coal per 
year. 
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McClave-Brooks Co.. Scranton, Pa. 


The type of mechanical stoker shown 
above, installed at the Douglas County 
" Court House, Nebraska, is called a 
low hopper feed installation because 
it can be put under a low set boiler. 


CoKal Stoker Corp., Chicago, ni 
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uui e AAAA A The securing of boiler efficiency does not cease with proper 

firing. Even with the best of firing considerable waste heat goes 

up the stack. Modern engineering genius has met this con- 

dition by devising fuel economizers, which make use of the 

last usable heat unit. Here is a unit installation of boiler 

economizer and induced draft fans arranged for easy access. 
Green Fuel Economizer Co., Beacon, N. Y. 


To maintain maximum efficiency in heat 
transfer economizer tubes must be kept 
clean. The apparatus shown above is 
equipped with a scraper operating me- 
chanism that is constantly at work clean- 
ing the tubes and thus maintaining a high 
operating efficiency of the economizer. 


Green Fuel Economizer Co., Beacon, N. Y. This shows a type of . : À 
rotary scaler driven by monly considered. Some one of 


M M the many kinds of mechanieal 
ble to either water tube Stokers is most apt to be in- 
~ Mees Porn icra stalled in a new plant today, 
through the boiler tube ànd if the plant is large there 

removes the scale. 'an be no consideration of hav- 
She Roto Co., Hartford, Coon. ing it fired by hand. 
planning of a large and mod- 
ern steam plant skilled engin- 
eering talent is more apt to be 
focussed on the subject of se- 
lecting proper equipment and 
methods than was thought to 
be reasonable even a few years 
ago. We are, however, equally 
concerned with the problems 
of plants already erected and 
operating, whose conditions 
and equipment may be im- 
proved—with knowledge. 


It is necessary to have the in- 
terlor surface of hand holes 
scraped clean as well as clean 
flues. This picture shows a de- 
vice for scraping the interior of 
hand hole openings. 
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The Roto Co., Hartford, Conn. 


This device is à machine designed for cleaning 
B & W caps. Its capacity is from 100 to 150 caps 
per hour. 


The Roto Co., Hartford, Conn. 
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Rate of Fuel Loss due ło Non-Conduction 
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The importance of periodic cleaning is tubes are cleaned every three weeks he 
illustrated by this chart. 'The horizon- fuel loss will be as represented in b 
tal scale represents the intervals in weeks If they are cleaned every six weeks 


between cleanings, while the vertical cross-hatched areas represent the 088, 
scale indicates fuel waste due to loss of and if every twelve weeks the fuel loss 


conductivity. Thus if average boiler is represented by the total area. 
The Roto Co., Hartford, Conn. 


t July, 1922 
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Soot, which continually 
forms on the surface of 
water tube boilers, is 
an effective insulating 
material. As a result 
the efficiency of a boiler 
containing an accumu- 
lation of soot decreases. 
Here is a device for 
blowing the soot off of 
such tubes at certain 
intervals. 
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All coals consist of moisture, 
jatiles, carbon, and ash or 
‘sidue which is unburnable. 
he heating value depends 
'aetieally upon the per cent 
carbon and the character- 
ties of the ash. Ash may dis- 
rb or interfere with the ex- 
action of heat units. Other- 
‘ise it is unimportant except 
T the eost of handling. 
One pound of pure carbon 
ntains 14,544 British thermal 
uts (BTU). The heating 
lue of coal depends upon the 


(Continued on Page 48) 


Here is a machine which makes 
moving pictures" of boiler per- 
formance. It works automatically, 
4 small string of water furnishing 
the power, the operator merely 
putting in a new chart every day. 
It makes periodic consecutive rec- 
ords of draft over the fire and the 
„percentage of CO, in flue gases. 
When you have this record in addi- 
tion to the amount of coal and feed 
Water evaporator per hour, you 
know about all there is to know 
about how your boiler is being 
operated. 


the economizers. 


Jos. W. Hays Corp., Michigan City, Ind. 


light calls the fact to his intention. 
Jos. W. Hays Corp., Michigan City, Ind. 
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eLIGHTED LAMP*INDICATES LOW EFFICIENCY: 


These charts are the “moving pictures” 
produced by the machine described 
above. The one at the left is from a 
hand-fired furnace and the one at the 
right from a plant in which mechanical 
stokers fed the coal. Pictures of this 
$ : d sort tell the sory of firing efficiency. 
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Jos. W. Hays Corp.. Michigan City, Ind. 


Soot gathers upon conomizer tubes as well 
as upon boiler tubes. Here is an installa- 
tion of soot blowers on economizers which 
not only blow the tubes but also prevent 
soot from accumulating at the bottom of 


Diamond Power Special Co., Detroit, Mich. 


Above the chief engineer’s desk at the Toronto 
Carpet Co., Toronto, Can., is an efficiency 
board which tells him how the coal is being 
burned.. When the CO, falls below the eight 
per cent, in any one of the four furnaces a red 


2l 


This iMustration shows an en- 
tirely new phase of soot blowing. 
The operation in this case is 
automatic being effected either 
by means of a clock controlled 
electric motor or a timing de- 
vice connected with the mechan- 
ical stoker engine. 


Diamond Power Special Co., Detroit, Mich. 
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HERE are five funda- 
mental . essentials to 
economical and efficient 
stock keeping. 
Preservation of stock 
Elimination of loss 
Ease of handling 


Economy of space 
Adaptability 


SU UP TO rs 


Of course, the human faetor 
is primarily responsible for 
the results obtained and this 
faetor always will be variable. 
But any equipment, plan or 
system which makes it easier 
to avoid error, delay or loss is 
an encouragement to human 


By R. M. NICHOLSON 


Rack type of shelving used by the 

Johnston Harvester Company, Bata- 

via, N. Y., for storing patterns. The 

individual shelves are 40 inches deep, 

by 60 inches long, with a capacity of 
250 pounds. 


ern Stock Keep 
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generally by the more progres- 
sive concerns. This is the 
steel bins and shelving assem- 
bly. 

Steel does not soak up oil, 
creating fire hazard. It can- 
not burn and offers no food for 
flames should a fire start in the 
plant. The advantage of this 
fire-resisting quality is empha. 
sized by the two photograph: 
at the bottom of this page 
both taken in the building oi 
the Sharon Hardware Com- 
pany, Sharon, Pa., after a dis 
astrous fire. 

Aside from the graphie les 
son on fire-resistance, the il- 


effort. It gives man a chance 
to approach perfection. 
Wooden bins and shelves, so 
common a few years ago, are 
now rapidly passing’ into the 
diseard as a better and more 
efficient equipment has been 
developed and put into use 


lustrations on this page glw 
an idea of the capacity, versi 
tility and convenience of steel; 
qualities which have been re 
sponsible for the rapid adop 
tion of this kind of equipment 
in recent years. 
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The above illustration gives a com- 
prehensive idea of the. flexibility 
obtainable by combining various 3 
unit sections according to the in- ithe A ^ 
dividual requirements. | — . 
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Drills, taps and mandrels, as stored at 
Z the Johnson Bronze Company’s plant, 
18 New Castle, Pa. Inclined trays make 


Thousands of pounds of stock parts 
stored in ‘compact, accessible fashion, 
at the Albany Garage Company, Albany, 


. p ? for *high visibility." 
4 FE 
Below—At the plant of the Sharon Hard- k 
ware Company, Sharon, Pa., wooden 3 Below—4 section of steel stock bins 
stock bins burned and scattered their which went through the fire at the 
contents when a disastrous fire swept d Sharon plant without damage to itself 
the plant. | or to the parts it contained. 
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This ten-foot-high storage assembly is 

in use by the Westinghouse Electric 

& Manufacturing Company at South 

Philadelphia. Need of additional 

storage space was met by putting 

rows of extra units on top of the 
original ones. 
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The Future of Electrical 
Engineering 


By Benjamin F. Batley, Ph. D. 


HE role of the prophet is 

dangerous. We can al- 
ways see a little way down the 
river, but it 1s impossible to 
see what lies beyond the bend. 
It may be worth while, how- 
ever, to consider some of the 
developments that are more or 
less within sight and to hazard 
a guess at some of those that 
cannot be so clearly seen. 

One of the phases of elec- 
trical engineering that has as- 
sumed importance within the 
last few years and which will 
apparently be of increasing im- 
portance as time goes on is 
vacuum tube engineering. The 
vacuum tube only a few years 
ago was a laboratory toy; 
something for a college pro- 
fessor to play with when he 
had no better use for his time. 
Today it is not too much to say 
that it is one of the greatest 
factors influencing our civiliza- 
tion. The recent improve- 
ments in long distance teleph- 
ony would have been impos- 
sible without its use. Radio 
communication, as we know it, 
especially telephonic commun- 
ication by radio, is absolutely 
dependent upon the use of the 
vacuum tube. The marvelous 
results obtained in wireless 
telephony, particularly teleph- 
ony between airplanes and 
stations on the ground, would 
have been impossible without 
it. We can send a telephonic 
current so faint as to be indis- 
tinguishable by ordinary means 
and by the use of a vacuum 
tube amplify it so as to make 
telephonic communication over 
thousands of miles practicable. 
The loud speaking telephone is 
an illustration of its use. Loud 
speaking telephones have act- 
ually been produced capable of 
giving such a volume of tone 
that a conversation can be 
heard a mile or more away. 
New developments are being 
produced so rapidly in this field 
that it is difficult to keep up 


. with them and I should hesitate 


to prediet what may happen in 
the near future. 
It appears entirely probable 


Benjamin Franklin Bailey graduated from the University of 
Michigan as an Electrical Engineer in 1898, and received the 


degree of Doctor of Philosophy in 1907. 


After a varied ex- 


perience with the Detroit Edison Company and the General 
Electric Company, he became an instructor and later (1913) 
Professor of Electrical Engineering at his Alma Mater—which 


position he now holds. 


Doctor Bailey is Consulting Engineer 


of the Fairbanks-Morse Electric Mfg. Co. and of the Howell 
Electric Motors Co.; inventor of the Bailey Electric Lighting, 
Starting and Ignition System; director of the Bailey Electric 
Co. and of the Fremont Motors Co., as well as Vice-President 


of the latter. 


He is a well known author and authority on 


electrical engineering subjects. 


that the use of radio will be- 
come almost universal. Ishall 
be surprised if within a few 
years radio telephones are not 
more common than wire tele- 
phones. By this I do not mean 
thev will be used as wire tele- 
phones are to eall up the gro- 
cer or the butcher, but I mean 
they will be installed as re- 
ceiving outfits to listen to con- 
certs, news bulletins, ete. An 


outfit to receive over short dis« 
tances ean be built for an in- 
credibly low price and one cap- 
able of receiving thousands of 
miles can be built for less than 
the price of a phonograph. 
The vacuum tube has also 
found a place in power engin- 
cering as a means of trans- 
forming from direct to alter- 
nating current or vice versa. 
They are built now to perform 


this service in small units, but 
it appears altogether probable 
that within a few years they 
may be built in the largest 
commercial sizes. At present 
to transform an alternating 
to a direct current requires an 
expensive piece of rotating ma- 
chinery. The advantage of 
substituting for this a simple 
vacuum tube with no moving 
parts will be obvious. If this 
works out as it apparently will, 
it will not be at all surprising 
if our suburban electric cars 
and possibly our city cars as 
well are fitted to take alternat- 
ing current at high voltage 
from the trolley wire and by 
means of a transformer and a 
vacuum tube, transform it on 
the car to direct current. If 
this can be done it will remove 
one of the stumbling blocks in 
the way of development of elec- 
tric traction, particularly the 
heavy traction of electrified 
steam roads. The alternating 
current has great advantages 
for transmission but the direct 
current is decidedly superior 
for use in the motors for this 
particular service. This com- 
bination which will probably 
be worked out will be almost 
ideal. 

I expect in the near future 
to see a great increase in the 
size of central stations and in 
the use of central station 
power rather than of power 
generated by the user. In ad- 
dition great economies will be 
effected and much greater re- 
hability given the service by 
the inter-connection of power 
plants by means of high ten- 
sion transmission lines. It is 
not too much to expect to see 
the whole eastern part of the 
United States served by one 
huge transmission system with 
numerous stations all discharg- 
ing their energy into a ecmmon 
net work of wires. Among 
other things this will permit 
the complete utilization of 
water powers which in many 
cases are now unavailable on 
account of the periods of low 

(Continued on Page 55) 
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Getting at Facts About Our 
Machine ‘Tools 


Bv FELIX J. KOCH At a Large Muni- 
cipal University 


Unique Experiments 
Being Conducted 
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There are endless problems to 
unriddle. The basic science of 
machine tools stands today 
where the steam engine stood 
just before Watt took hoid of it. 7 
It may seem a far cry, from lab- E oes in ener ae l Seog 
oratory experiments to watch-case Heat Pig ae E di A ds o kie ie 
assembling; yet the latter will un- Ki 2 ; 
doubtedly benefit by the results of ng Solomon. 
these researches. 


metal?" And he assures us 


I a quiet little laboratory of 
the Engineering Building 
of the big Municipal Univer- 
sity of Cincinnati, Professor 
A. L. Jenkins is conducting 
some unique experiments with 
machine tools. 

He is trying to find exactly 
what a tool does when it does 
some of the simplest things 
known to the machinist’s arts. 
He is asking his assistants 
some exceptionally rudimen- 
tary questions,—things such 
as :— 

‘Exactly what happens 
when you cut a piece of 
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The airplane pilot, dependent 

for his very life on the function- 

ing of intricate parts, will bene- 

fit materially from a better 

knowledge of machine-tool 
science, 


Primitive man, with his spear and 
arrow-heads, showed a knowledge 
of the principles of cutting-tools 


almost equal to our own. 
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that not only these graduate 
students and their directors, 
but he himself, and men of the 
caliber of Dean Schneider, 
head of the Engineering Col- 
lege and father of the ‘‘co-op”’ 
system in this country, are 
having a very hard time find- 
ing out! 

It seems incredible, until you 
stand by and watch. The 
astronomy department has 
contributed what it can of the 
original whence of the matter 
which goes to build our earth. 


(Continued on Page 26) 
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More miles per gallon, more value 

per dollar of manufacturing cost 

—these are two of the results 

aimed at, in digging down for 
basic principles. 


Pumps, valves, gates—the whole 
science and practise of hydraulic 
engineering is intimately con- 
cerned with the knowledge of 
machine-tool science. 
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This actually happened 
in a directors’ room 


It helps to explain why executives are turning to the Alexander 
Hamilton Institute in larger numbers than ever before 


N THE QUIET, almost luxurious, 

directors’ room the department 
heads of a certain large manufactur- 
ing company were called together by 
the general manager. 


One after another the production 
manager, the purchasing agent, the 
head of the planning department and 
the sales manager expressed them- 
selves. The burden of each man’s 
excuse was the same: “If I had re- 
ceived proper co-operation from the 
other departments we would have 
met our quota easily.” 


The general manager spoke last, a 
keen, aggressive man of thirty-eight, 
who had been brought in from the 
outside. 


"Gentlemen, you have told me far 
more than you imagine," he said. 
“Tt’s perfectly clear what is the mat- 
ter with this concern. You men have 
forgotten that it is a business and not 
merely a collection of departments. 
You are first-class specialists, crack- 
erjacks in your own departments, but 


Gentlemen, you are mighty poor 
business men 


They were too stunned to answer. 

"I'll repeat it," the general manager said, 
"You—all of you—are poor business men. 
You're a group of stars but you aren't a team. 
Each of you knows his own viewpoint; he 
knows his work and knows it well. But you 
do not know enough about each other's prob- 


lems to make this company an effective busi- 
ness unit. 


“The sales department has got to know 
more about production, and accounting and 
costs; the production department has got to 
think more in terms of sales and credits—each 
one of you has got to get some vision of busi- 
ness as a whole, in all its varied and inter-re- 
lated departments. That's what this company 
needs—and it needs it badly." 


The next day, at the general manager's in- 
vitation, a representative of the Alexander 
Hamilton Institute visited that office; and 
every department head enrolled for the Mod- 
ern Business Course and Service. 


More than 24,000 Senior Execu- 
tives enrolled 


The Alexander Hamilton Institute was 
founded by a group of business leaders who 
recognized that modern business was tending to 
produce specialists rather than to develop 
executives. 


Its appeal has been always to successful men, 
to men of mature years who had already made 
a favorable start in their chosen line of work. 
More than 24,000 executives have enrolled 
with it, many of them in company with their 
most trusted associates. 


This is the significant thing, however: In 
the past six months the number of enrolments 
received by the Institute has been larger than 
that at any similar period in its history; the 
average age of the men enrolling has been 
higher; their present position in business 
higher on the average than ever before. 


As never before, the leaders of business en- 
terprises are demanding better business train- 


ing for themselves and for the men on whom 
they most depend. 


Will you spend an evening 
with the facts? 


The facts about the Institute’s Course and 
Service are condensed into a booklet that aims 
to answer every question which a thoughtful, 
ambitious man is likely to raise. 


To promote a wider understanding of its 
training, its purposes and its results the Insti- 
tute offers a copy of this booklet to any reader 
of this publication who will request it. In a 
single evening you can have the full facts. 


The booklet is called 


‘Forging Ahead in Business" 


Just what the Modern Business Course and 
Service is and does; just how it has helped to 
solve the problems of hundreds of business in 
every line; just how individuals have used it to 
increase their own progress and earning power 
—all this is contained in “Forging Ahead in 
Business.” It is a book worth adding to any 
business library; for your convenience in send- 
ing for your copy a coupon is attached. 


Alexander Hamilton Institute 
536 Astor Place, New York City 


Send me “FORGING AHEAD IN BUSINESS” 
which I may keep without obligation. 


—:: tan da a pide oae ie ft AS T 
Print here 


Business 
PONS Coop c xau AS MERE a dus 


Business 
FORUM aa i og ĩ ˙¾¹ . eu RAF 


Canadian Address, C.P.R. Building, Toronto; Australian Address, 42 Hunter St., Sydney 


Copyright, 1022, Alexander Hamilton Institute 
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(Continued from;Page 24) 


and which goes, therefore to 
make the ores from which 
come the nretals which make 
both the things to be cut and 
the tools. The chemistry de- 
partment is lending its aid to 
show just what happens when 
the heat of friction from cut- 
ting affects the metals in- 
volved. The physics depart- 
ment is contributing expert ad- 
vice on the inter-relations of 
molecules and atoms. The 
professors of mathematics are 
working on the laws of action. 
There are staff meetings of the 
experts, ever so often; but 
they are frank to admit that, 
simple as are some of. the ques- 
tions, Professor Jenkins pro- 
pounds, in the interest of the 
machinery world, they are to 
be classed with the things 
which ‘‘no feller has yet found 
out!“ 

«Just how are you seeking 
your answers, and just what 
will they mean to the big, non- 
eollege world?’’ we asked Pro- 
fessor Jenkins in his office, 
overlooking Burnet Woods 
and the other university build- 
ings, while students in hun- 
dreds, attracted by the co-op- 
erative courses offered free 
here, passed back and forth 
outside. 

* Answering your question 
hind-end foremost, in order to 
dispose of the shortest section 
first," he replied, pointing to- 
ward the shops where still 
other students were engaged 
in more elemental praetice, 
‘Seven the slightest discovery 
here will have an incalculable 
effect on the designing of all 
forms of machine-tools to be 
used the machinery world ov- 
er. Metal and wood-working 
machine-shops both may be 
completely revolutionized. We 
will know how to cut material 
with minimum waste of power ; 
we will know what we are do- 
ing.“ 

Professor Jenkins is a pow- 
erful man; he's the sort of man 
Nature seems to have intended 
for directing giant lathes and 
bossing crews at giant der- 
ricks and things of that sort. 
He swung about in his swivel- 
chair. 

«It doesn’t seem possible, 
when you remember that tools 
are as old as civilization it- 
self; but if there is one thing 
Man doesn't know anything at 
all about, it's the tools used 1n 


Getting the Facts About Our Machine Tools 


everyday life. Sinee even the 
keenest scientist knows noth- 
ing about what just those sim- 
plest tools DO do—just what a 
saw does when it cuts woods, 
and why, for one—you ean 
guess for vourself what we 
know about the rest.“ 

The history of the develop- 
ment of any branch of engi- 
neering seems to show that it 
has progressed in proportion 
to the rate at which its under- 
lying principles were made 
plain to all; then related, one 
to another ; and then expanded 
to produee fundamental laws, 
whieh were expressed with 
mathematical exactness and so 
reduced to a science. 

** Consider the steam engine, 
just as an example,” he sug- 
gested. ‘The development, in 
the first stages, was verv slow. 
The fact that steam will exert 
pressure was the first princi- 
ple to be known here. "Then 
it was discovered that steam 
could be used to create a par- 
tial vacuum, by causing it to 
condense in a closed chamber. 
The entire progress of steam 
engineering hung very largely 
on those two principles until 
1769, when James Watt con- 
ceived of several others, which 
were readily developed into 
working laws. Once, though, 
the fundamental laws of the 
properties of steam,—of the 
mechanics of materials and 
methods of production, and of 
what we call ‘thermo-dvna- 
mics’ were developed, and 
expressed in mathematical 
forms, the development of 
steam-engineering progressed 
bv leaps and bounds. 

“Of eourse," he admitted, 
catching a touch of doubt on 
our features, ‘‘you’ll suggest 
and I'll admit that the steam 
engine and the entire field of 
steam engineering, including 
even the heating of buildings 
by steam, MIGHT have been 
developed to a considerable 
degree as a result of necessity. 
It is, however, undoubtedly 
true that the present develop- 
ment could never have been 
achieved, without the applica- 
tion of the principles involved. 
* The internal combustion en- 
eine, I admit, was conceived 
by Hugens away back in 
1680; but, due to the lack of 
seientifie knowledge of thermo- 
dynamics, mechanics and the 
chemistry of combustion, the 
perfeeting of this engine -e- 


quired more than four centur- 
ies. 

He looked about him to 
where a series of panels, hung 
to rotate on a central bar, have 
not simply a schedule of all 
courses in the department 
over which he presides here, 
but also tell the exact topic of 
the day’s discussion in each,— 
a novelty in the college-world, 
so far as the local folk happen 


to know. His eyes lighted on 
the title, AERONAUTICS, 


and he-used this to emphasize 
the theme at hand. 

“The phenomenal present 
day progress in the develop- 
ment of aviation," he put it 
‘is due to the correlation of 
the principles and the inter- 
pretation of scientific laws, al- 
most throughout. 

“For an infinitely long time, 
machine-shop methods had 
been developed very slowly on 
an almost legendary knowl- 
edge, handed from father to 
son for many centuries. It 
is true that almost all mechan- 
ical engineering work is done 
in shops, and the greater part 
of the operations performed 
in doing this work involve the 
cutting of materials. Millions 
of persons have spent most of 
their lives in cutting metals 
and other materials. Great 
improvements in tools and in 
methods have been made, 
largely as a result of some sud- 
den flashing home of an idea; 
and so it might be argued that 
as things were and are, thev 
may as well continue to be. 
It is truer still, however, that 
our present knowledge of the 
fundamental Jaws invoked 
here is woefullv insufficient to 
enable us to prediet even the 
direction in which we expect 
to make our further progress. 

“The labors of Nicholson, 
Taylor and Smith are meritor- 


ious, and important to a high ` 


degree, but they establish very 
few fundamentals. 

*You sec," he explained, 
leading the way down a corri- 
dor to where students were at 
work with varied sorts of 
steam-engines, “just as soon 
as the principles of thermo- 
dvnamies were reduced to 
mathematical laws, it was pos- 
sible to imagine an ideal en- 
wine, and to established a ra- 
tional basis to use in comparing 
the performance of some ex- 
isting engine with that of this 


ideal. 


Industry Illustrated 


* By eomparing the existing 
engine thus, it became posst- 
ble to state the efficiency of an- 
other machine of the same 
sort; and thereby relieve the 
builder of the notion that he 
had produeed an engine of the 
highest ^ possible efficiency, 
when he had really only built 
an engine that was to be twice 
as efficient, say, as the average 
engine on the market. 

De Leeuw, one of the mas- 
ter minds in his field, once 
asked us, ‘What are the things 
we should know about tools,— 
machine-tools  partieularly,— 
to enable us to make these fol- 
low the line of development 
which the steam-engine has 
enjoved? Is it possible to de- 
velope a theory of the ideal 
machine-tool, such as has been 
developed for the steam en- 
gine ?' 

** After discussing the energy 
required to produce a failure 
with some object out of steel. 
by subjecting this to a tension 
load and then assuming a rea- 
sonable tnne-element for its 
stress, he reached the conelu- 
sion tliat *If tlie only funetion 
of a machine-tool is the re- 
moval of nietal, we would find 
that our best machine-tool has 
an efficiencx of from .12 to .22. 
Even the better of these fig- 
ures is very low when eom. 
pared with the efficiencies of 
other machines.’ 

‘Now efficiency is, of course, 
just a ratio to express a com- 
parison ;—and the value of the 
efficiency depends on the na- 
ture of the comparison. The 
values which express the ther- 
mal and the mechanical effici- 
ency of engines differ enor- 
mously; hence it is necessary, 
first, to specify the terms to be 
compared. To illustrate 

Nicholson's theory of the 
efficiency of a lathe was not 
the mechanical efficiency of the 
headstock, but an efficiency 
which would compare those 
items in the specification for a 
lathe that is of economical 
value to the purchaser. IIe 
set aside such standards of 
comparison as ‘maximum pul- 
ley-diameters, ‘minimum pul- 
lev-diameters? ‘maximum 
gear ratios,’ and the quantity 
of belt passing over the pulley 
and considered the spindle- 
speeds, in the matter of their 
range and progression; also 
the number and ratio of back- 

(Continued on Page 28) 
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A standard line of ''K&]'' Trailers, rang- 
ing in capacities from one to three tons, 
is regularly supplied. This line comprises 
both the all steel type and the wood plat- 
form type. Hyatt Roller Bearings are 
standard equipment in 'K&]'" Standard 


Trailers. 
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Part of An Order for K. Indus- 


trial Trailer Equipment Being 
Assembled for Shipment 


Big production—such as the normal "K&]'" Industrial Trailer produc- 
tion—offers the buyer several important advantages. 


Experience in designing and manufacturing increases with every lot 
manufactured. Experience in truck and trailer production has been pil- 
ing up within the ““K&J’’ Organization for more than forty years. 


Responsibility increases as volume of production grows. The founda- 
tion beneath the reputation and prestige of each manufacturer is built 
of his products. A faulty product is a weak stone in this foundation; 
one that no great manufacturer can afford to permit. Therefore, qual- 
ity and fitness in every ‘‘K&J’’ Industrial Trailer is a responsibility we 
owe to ourselves as well as to our customers. 


Economy in manufacture and lower prices to the buyer result from 
big scale manufacture. The '"K&]'" Organization is the logical place to 
look for the most favorable prices consistent with fitness and quality. 


Write for Bulletin No. 512 


The Kilbourne & Jacobs Mig., Co., 


New York, 120 Broadway 
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| The TROY 


Automatic Engine 
| For Direct-Connected Electrical Work 


The TROY VERTICAL Steam Engine 


illustrated below is most suitable for use, 
direct connected to small electrical gen- 
erators. 


Its well balanced and dependable con- 
struction, the self o:ling features and the 
TROY Record of thirty-one years, build- 
ing "Only Steam Engines; Good Engines 
Only" has made, this TROY Engine one 


of the best small prime movers in use. 


The TROY Automatic Direct-Connected 


Engine is furnished with extended sub- 
base and complete coupling but we can 
also furnish outboard bearing and arma- 
ture shaft if ordered. The engine is built 
to suit any standard make of generator. 


TROY ENGINES are also built Hori- 


zontal. We specialize in steam engines 
from two to two-hundred Brake-Horse- 
Power. 


Our booklet No. 6 describes them 


fully. Write for a copy. 


TROY ENGINE & MACHINE COMPANY 


TROY, PENNSYLVANIA 


(Continued from Page 26) 


gears and  counter-shaft 
speeds; then the size of the 
eut that may be taken at the 
various speds. 

„This sort of problem is 
necessarily a eomplex one and 
the methods required by it in- 
volve many details which 
might be criticized in certain 
quarters; but he has made it 
possible to at least estimate 
the value of any given design 
of headstock relative to a 
standard of reference, and to 
express this value numerically, 
in terms of the cost of machin- 
ing a unit of metal. 

„This method consists es- 
sentially of comparing the 
metal-removal rates obtained 
from speed-torque diagrams 
drawn for the machine con- 
sidered, and for a machine rep- 
resenting certain standards. 

“What follows, then, is 
merely a matter of carefully 
executed formulae.”’ 

‘We have these formulae, 
and many more are being com- 
piled,— but there's been prec- 
ious little done toward advane- 
ing our knowledge of tools, 
when it eomes to putting such 
facts to practical use,’’ he said. 

„When we come to funda- 
mental facts about the actions 
of our tools, we really know 
next to nothing at all. Take 
just the matter of the relation 
between the feed, cut-speed 
and depth of cut,—a_ typical 
fundamental principle. On 
this subject at least twelve 
equations have been worked 
out—and they not only don’t 
agree in numerical values, but 
their very forms fail to agree. 
One man has the cut-speed 
varying to one part of the 
depth; another as to the other. 
We know that there must be an 
underlying principle there. 
but we don’t know what it is. 
Smith, Herbert and Nicholson 
each give us different equa- 
tions; but no one has deter- 
mined just which is the correct 
one.’’ 

„And when we do get the 
major number of these formu- 
lae firmly fixed, then what?” 
we asked, wondering what 
might le bevond all this, in 
this far flung field of mechani- 
eal science. 

Then, —well, of course, we 
can imagine an ideal engine, 
and we will keep comparing 
the engines of the day to this 
one. We will know the effici- 
ency of the ideal engine; we 
will find the exact efficiency of 
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a given engine, and show i 
builder how far he comes fro: 
perfection here. We w 
know, absolutely, the limit: 
tions of our engines. We a, 
limited by the exhaust tempe 
ature of steam. We canw 
expand that indefinitely; lx 
we will know the limit to whi 
we CAN go. We will ha 
had determined for us oth 
recognized losses.“ 

Which may lead on to...’ 
again we parried. 

‘fA search for some ne: 
things to substitute for stea 
in expansive work. The la: 
of thermo-dvnamies have hee 
so thoroughly covered th: 
there are not a great many ui 
knowns left. Some of the 
will be explored then. We wi 
learn more about the inflo 
engine, for example; we wi 
get more results from its eo 
densation and evaporation | 
the cylinder. 

“We haven't reached th 
limits with steam ; near to the 
though we seem to be. 

„Just now vou know," an 
the Professor touched on 
subject dear to his heart, b: 
of which he is still telling lit 
tle, **the live things for expe: 
imental work is the internal 
combustion engine. The exac 
workings of the carbureto. 
the part such an engine ea: 
still be advanced to dom: 
with the automobile, the ga: 
engine, the oil-engine—the 
provide an infinite field fu 
work. Getting such an engi 
to give more miles per gallor. 
with the automobile,—to viel 
more horse-power per unit, 1 
the stationary engine, is th 
task assigned. 

“It’s not a matter, then v 
increased efficieney in the n 
strument itself, it's a matte 
of using that instrument ani 
yet getting the  same,—o 
still more work with cheaper 
fuel. Remember, we've th 
diminishing coal and oil sup 
plies to look ahead to. 

„And all of these things g 
back to the initial thought: al 
of these machines resolv 
themselves to parts; and all e 
those parts must be shaped hy 
tools; and the better thes 
tools, the better these wares. 

The science of machine. 
tools stands today where th 
steam-engine stood just befor 
Watts took hold of it. W 
must find a theory for an idea 
machine-tool, as Watts did for 
the ideal steam-engine. 

(Continued on Page 32) 
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IHE TOWMOTOR 
at the Plant of 
The Peerless Motor 
Car Co. 


ie " - 


Cost Economy 


" — "d ER 


Where Production pet 


In the automotive industry every step of the productive 
yrocess is carefully watched. Competitive methods do not 
illow any wastes. SalesYare based on keeping production 
‘osts to the absolute minimum. 

But efficiency in production does not end in the plant. 
The heavy haulage of raw and finished materials is also con- 
idered and efficient haulage is a necessary item in maxi- 
num production at minimum Cost. 

That is why The Peerless Motor Car Company has been 
ising THE TOWMOTOR to solve its haulage problems 
ind that is only one example among thousands. 

THE TOWMOTOR is a rugged self contained power 


mit. It is an industrial tractor, driven by a gasoline en- 


gine. THE TOWMOTOR is a rugged, all steel machine, 


built of the highest grade standard units. It is not a re- 
modeled automobile, but has been especially designed to 
fulfill the demands of the heavy duty 24 hour uninterrupted 
service and the maximum demands of industrial haulage. 
There is sufficient power in THE TOWMOTOR to move 
freight cars and still operate economically in hauling light 
loads. It is equipped with a governor which allows efh- 
cient operation at any speed from 1 to 15 miles per hour. 
THE TOWMOTOR is sold with a liberal guarantee. All 


parts are absolutely guaranteed against defects. 
Whatever your requirements may be we are sure we can 


dnt to you that THE TOWMOTOR will reduce your 


aulage cost considerably. 
Write to us for further information. 


THE IOWMOTOR COMPANY 


CLEVELAND 


Collamer Ave., and 152d St. 


OHIO 


THE OV MOTO. 


A Gasoline Industrial tractor 
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MORE TON 


ABO VE— Loading coal into truck at the 
Campbell Morrell Co.. Passaic, N. J. Note 
ease of feeding. 


Operating Cost of 
Guaranteed Not to Exi 


= T VA JAS ever a portable convey 
REN m mem EES, amazingly economical as this 


| Scoop Conveyor? 
AN a we =- we b. . . 
nM TUIS E 2 Ever since its debut 6 months ¢ 
ABO Mg po and Jom r T. xz K "M — conveyor has been subject to an oi 
operalion of these machines at the Gera 1 ay » Se | lr 1 1 1 
M ills, Garfield, N. J., enable them to save TE 7 4 ide of OP UO. " in which Europe and America have 
a 475 i n» = anes Dt % eae E. TRI 3 N * Now, with more than 500 of the 
om cars to n EN LM Bie ns CR EE x 4 | : : 
fo boiler room. eee EEPE R 2 Models in the hands of owners, the ad 
Mal Us B favor and faith in the Scoop Convey 
repaid, we believe, by the reliabili 
ord it has established. 


As owners of preceding models he 
testify, the Scoop Conveyor has £ 


ABOVE—The Scoop Conveyor loading an been singularly economical to operat 
electrical truck trailor for delivery to boiler 


room. This is an ideal cores 8 But reports from owners show tha 

coal is received al a distance from the boiler * 

d models are operated for less than h 
the operating cost of any previous % 
Conveyor. 


Even this pointed tribute to the 
model’s economy is overshadowed by 


BELOW—Loading cars at the Carnegie sitive expr essions of 1 
Steel Co., Mingo Junction, Ohio. po p oi praise from o 
W rite 


ABO VE—Two Scoop Conveyors in tandem 
style reclaiming coal direct from storage pile 
to boiler room al the Standard Oil Cloth Co., 
Athenia, N. J. 


PASSAIC, 
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LR DOLL. 


del Scoop Conveyor 
Cent Per Ton Handled 


y of whom have handled large tonnage 
r all conditions. 

umerous instances owners of the new 
el report that their conveyors have re- 
sd no expenditure whatever except for 
r and lubrication. 

pay glowing compliments also to the 
ased power, the greater capacity and 
eal portability of the new model Scoop 
veyor as well as to its dependability 
wide adaptability. 

he one fact upon which all seize and ardently 
asize and recur to again and again is the new 
| Conveyor's amazing economy which they 
has never been equalled or approached be- 
even by the fine Scoop Conveyor forerunners. 
ct, owners of the conveyors are unanimous 
claiming the 1922 Model the greatest Scoop 
eyor ever produced. 

bears them out in this verdict and estab- 
completely the New Model's preeminence 
fact that orders have come in so fast that 
rmer production schedules have been ex- 
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ABOVE—Unloading 50 ton cars in three 


hours at the Carey Salt Co., Hutchinson, 
Kansas. . B 


i > | 
r 
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ABO VE-—Unloading and Stor- 
ing Coal with two Scoop Con- 
veyors al ^m Jacques Wolfe Co , 
Clifton, N. J. 


E 
— 


aS 


— — 


BELOW — Unloading coal direct from cars 
into truck at the Hyde Park Gas Co., Scran- 


lon, Pa. 


A Tower of Strength 


The highest grade of materials and workman- 
ship and correct, scientific design have made the 
CaldwellTubularT ower a veritable tower of strength. 

Its construction is so simple you can erect it your- 
self. Because of low wind resistance and sturdiness 
of material used it will safely weather the most 
severe storms. Appearance, trim and pleasing. 
Cost, moderate. 


Send for Catalog 
W. E. Caldwell Co. 


Incorporated 
2200 Brook St., Louisville, Ky. 
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and have found 
it very satisfac- 
tory in reducing 
the glare of the ý i 


summer sun.” 


The H. H. Franklin Mfg. Co., 
of Syracuse, N. Y., have applied F 
BLU-EE to a considerable area | 
of factory sash with wonderful V 
results. It reduced the glare of 
the sun’s rays and produced a 
“cool, pleasant light inside the 
factory." An example of hun- 
dreds of satisfied users. 


BLU-EE Cuts Out the Glare 


TRADE-MARK 


It is not a mere question of comfort, but glaring light causes eye strain and retards 
production to a great extent. QBLU-EE keeps out the heat and glaring rays. It 
only allows those rays to penetrate which give a diffused, filtered light, restful and 
beneficial to the eye, helping the workers do better work. BLU-EE is easily applied 
with a paint brush. Easily removed when you wish. Fill in the coupon below and 
send it in today. This will convince you what BLU-EE will do for you. 


PARK CHEMICAL COMPANY 
3822 Edwards Road Cincinnati, Ohio 


Try It Out—We Run the Risk 


PLEASE send me 2 packages of Blu-EE, sufficient to cover 2000 square feet 
of glass. It is understood that I am to use one of the packages as direct- 
ed and will remit $5.00 for both if I am satisfied with Blu-EE, and if not en- 
ey 1 may return the other within sixty days and you will cancel 
this order. 


(Continued from Page 28) 

“Mind vou, I say, we must 
find a theory. NO one can 
conceive what the ideal ma- 
chine-tool would be. With any 
metal-cutting tool, the largest 
part of the energy consumed 
is used in starting the chip. 
Once the chip is removed, the 
big part of the work consists 
in shearing, pressing, extend- 
ig and the like. We know 
now what it eosts us to do this 
with the finest tools to hand. 
We want to determine what it 
would eost with an ideal tool. 
Then we will work towards 
that goal.“ 

To determine these facts, 
Professor Jenkins has set men 
to work at some of the finest 
and latest machines for such 
Work in the world. One such 
instrument alone came to 
55000 when purchased not 
long ago! 

The men, though, are discov- 
ering that they have stepped 
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into the middle of the story; 
that they must get back to the 
start. They must start, that’s 
to say, with elementals. 

The men, as they come to 
this conclusion, are being sent 
to the metallurgist, then the 
chemist, then the geologist, the 
physicist, and eventually the 
astronomer, to learn begin- 
nings. They are going to 
learn exactly what occurs when 
tools do their work. 

In other words, they are go- 
ing to ferret out the very 
fundamentals of the Big Be- 
ginnings. These secrets dis- 
closed, they will turn in their 
tracks and, employing the 
rare, costly knowledge so 
gained, they will immediately 
set themselves to the tasks of 
conceiving, then approximat- 
ing, and, eventually —speed 
the day, of course—producing 
actually PERFECT tools of 


whatsoever the sort! 


The Making of a Filament Lamp 


(Continued from Page 13) 


heated in an electric furnace 
which welds the fine particles 
together into a solid mass. 
Then the ingot is ‘‘swaged’’— 
placed in multiple hammer ma- 
chines which hammer it on all 
sides at the rate of 12,000 
blows per minute. The ingot 
is passed successively through 
some thirty of these swaging 
machines until it becomes a 
rough wire of ductile tungsten, 
65 times its original length. 
The tungsten wire is drawn 
through a series of dies of dim- 
inishing sizes until it has the 
correct diameter—and the di- 
ameter varies for lamps of dif- 
ferent wattages. The diameter 
of the wire is determined by 
weighing a definite length. The 
drawn wire is spooled and sent 
to the lamp factory. : 

‘‘Lead’’ wires, the wires 
which carry the current into 
the lamp, are made of copper 
wire, except for a small por- 
tion known as the ‘‘press- 
lead.’’ This is of a special com- 
position which has the same 
contraction and expansion 
characteristics as does glass. 
These wires are made in a sep- 
arate factory and are shipped 
to the lamp factory. 

The bases of lamps are made 


of brass, which comes to the 
base works in bandage-like 
rolls. From these rolls ma- 
chines eut small disks which a 
series of dies graduallv form 
into cup-shaped shells. "These 
shells are threaded by station- 
ary and rolling dies and are 
conveyed to other presses 
where the ends are punched 
out. Other disks, cut from 
strips of brass, are punched 
through the center to form 
eyelets. Then the eyelet and 
the shell are insulated from 
each other by molten glass, the 
glass being poured into the 
shell and around the eyelet. 
And the finished bases are sent 
to the lamp factory. 

The lamp factory is the as- 
sembling plant. Here the var- 
ious lamp parts meet for the 
first time. The glass tubing is 
eut by machines and heated at 
one end so that a mechanical 
finger can flange it. The cane 
glass is made into ‘‘button 
rods,” into the ends of which 
are inserted hooks on which 
the filament is wound. Then 
the flanged tubing, the button 
rod and the lead wires are as- 
sembled to form the ''stem," 
which supports the filament of 
the lamp. The lead wires are 


(Continued on Page 34) 
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This Record— 
Can't Be Faked. 


When a Calculagraph is used 


The Calculagraph Way 


One backward-forward movement of the right-hand 


Calculagraph lever when the job starts, a pull on the 

left-hand lever when the job is done, and the time you can feel confident that 

record is complete. i ` 

we elapsed time can be read directly from the card. | your time records won t be 
ithout any figuring or possibility of error. 

Any number of employees"can use one Calculagraph f aked. The hands on the clock 


without confusion of records. 


can be manipulated----but sett- 
ing the hands on the clock face 
of the Calculagraph will not in 
any way change the elapsed 
time record---the movement 
must actually run to compute 
elapsed time. 


The Calculagraph is a spring-driven, self- 
contained instrument; there are no wiring 
or electrical troubles with consequent high 
maintenance cost. 


There is no figuring with this machine---- 
the calculations are all mechanical, and 
its construction will enable it to with- 
stand the hardest usage. 


Send today for your copy 
of “Elapsed Time Records" 


E 


LAGRAPH 


B THE ELAPSED TIME RECORDER TEE 
34 Church Street New York, N. Y. 
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WD eee WLP DINGS 


A Personally Conducted Tour of 


Inspection for Factory Owners 


OULDN'T a trip through twenty-five modern in- 
dustrial plants, including factories, foundries, forge 
shops, machine shops and power plants give you 

some good 1deas to use in your own plant? 


That is practically what Industrial Buildings gives you, 
for it contains not only exterior and interior illustrations 
of twenty-five modern industrial plants, but floor plans, 
Cross sections and plant layouts, as well as interesting facts 
about every one of the plants illustrated. 


We are offering to send a copy of this booklet gratis to 
any factory owner or executive. 


Write us today for your copy. 


MILLS:RHINES: BELLMAN & NORDHOFF 
Engineers 
TOLEDO - OHIO 


Centrifugal Turbine Driven Boiler 
Feed Pump 


No water seals are necessary in the Morris horizontally split Boiler Feed Pump 
of 2 in. and 4 in. sizes. The impellers are arranged opposite each other—the 
suction is in the middle of the casing between the impellers. Thus the stuff- 
ing boxes for the pump shaft are always under pressure, so that there is no 
tendency toward air leaks to break the suction. This is important when the 
pump operates under a suction lift. GYour engineers will appreciate all these 
refinements in construction which give the assurance of continuous heavy 
duty. Our consulting service has helped many plants in solving pumping 
problems. Write to us for information. 


Since 1864 
Builders of 
Dredges, Centrif- 
ugal Pumps and 
Steam Engines 


MORRIS MACHINE WORKS 
NEW YORK 


200 Genesee St., Baldwinsville, 


(Continued from Page 32) 
sealed at the press-lead with 


the two glass members of the 


stem. Then the hooks are in- 
serted on both ends of the bot- 
tom rod part of the stem, and 
on these hooks, the filament of 
tungsten wire is wound—and 
the finished whole is called the 
„mount.“ 

Then a short piece of tubing 
is fused on the extreme top of 
the bulb for removing the air 
later. The ragged, surplus 
neck of the bulb is removed 
and the bulb is placed over the 
filament mount. Hot flames 
are directed against the neck 
of the bulb on all sides; the 
neck draws in and forms an 
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air-tight joint with the flange 
of the filament mount. Nex 
the bulb goes to the exhaust. 
ing machine where it is ex 
hausted and sealed, or exhaus. 
ted and filled with inert gases 
and sealed—depending on the 
type of lamp it is to be. 

The lamp is then lighted for 
the first time, a felt separator 
preventing short circuiting of 
the lead wires. If it stands 
the tests, the base is fastened 
to it by cement and the lead 
wires are soldered to the base. 
And the lamp is ready for la. 
beling, packing and distribu. 
tion to the users of artificial 
light. 


The Ever Widening Field of the 
Typewriter 


(Continued from Page 17) 


eral copies or originals simul- 
taneously written. It natur- 
ally followed that the business 
world realized writing ma- 
chines were a necessity. 

„Four great fundamental 
steps have marked typewriter 
development: 

1st—To write rapidly by ma- 
chinery; 

2nd—To write visibly; 

3rd—To write without noise; 

4th—To so reduce the weight 
and size of writing machines as 
to make them companionable— 
conveniently carried wherever 
any user may go. 

„With quiet operation and 
portability, the field of the 
writing machine becomes vastly 
enlarged—almost without limit 
—not only in the office, but in 
the home, the school, in hotel 
rooms, on trains and .every- 
where. 

‘You ask of me, what may 
now be the 5th or next great 
further step in the develop- 
ment of writing machines! 

‘‘Certainly no limit can be 
placed safely upon the possi- 
bilities of invention. Marve- 
lous, almost beyond expression, 
have been the telephonie and 
radio achievements of very re- 
cent years. Think of the 
means by which a man in 
Honolulu listened to the con- 
versation of a person in New 
York with one in Paris! Will 


automatic writing machines 
some day both write and re 
ceive such messages with guar. 
antee of accurate transerip 
tion? Will the ether waves of 
the radio mystically touch and 
guide my writing machine 
keys, inspired from afar br 
friend, associate, correspond: 
ent; and may I return mes 
sages to them in this way! 

„Will the airplane and the 
flying boat be followed by the 
flying auto, so light and free 
as to hop from the street as 
nimbly as the dove takes wing. 
and as easily alight on street 
and roadway, folding its plane 
like the grasshopper into eon 
pass narrower than a rur 
about? Certainly the flying 
auto would need little added 
weight beyond an airplane and 
no added motive power for 
running on land, simply using 
its flying motor and air pre 
peller and its light landing 
wheels provided with steering 
gear and brakes. 

„Some day our coal suppl 
will be exhausted. Then vil 
the vast hydro-electric energ 
of the world supply us wil 
heat, light and power far mor 
satisfactorily, and will the ut 
locking of thirty-five million 
of horse-power from a sing! 
river in Africa; fifteen millior 
from a single river in Soi! 

(Continued on Page 36) 
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USER REPORT 


2 Cut Handling Costs In Half 


Written by Users of B-G Machines 
Audited by H. P. Gould Co. 


"samt"! ^ Eliminate Shut-Downs Entirely 


Finished report as quoted here is 
only report which was delivered to us. 


“Since installing a Barber- 
Greene Loader and Belt 
Conveyor, we have never 
had to shut down our 
plant forlack of material, 
though such shortagds 


"When digging into a soft 
bank, the machines can 
handle a yard a minute, 
of material weighing 2700 to 


operator and helper easily 


2800 lbs. to the yard. An 


handle the two machines, 
and have enough time to 
look after the stationary 
conveyor. The total annual 
operating cost of the two 
B-G machines is $3297.86, 
which amounts to only 


formerly caused expensive 
tie-ups. These machines 
are displacing 6 men, 
and saving $3902.14a year 
in wages alone. Though 
used only 3 or 4 hours a day, 
they average 150 tons of 
material a day. The machines have also 
reduced our labor troubles, which were 
unusually serious because of the disagreeable 
nature of the work they have taken over,” 


= 


Finished Product from Plant to Car 


$.0732 per ton. 


The Barber-Greene Company's field engi- 
neer has been of considerable assistance in 
solving our problems, and the company has 
writes Mr. W. H. Crume, president and always given us excellent service. We would 
general manager of the Crume Brick Co., buy more of their machines without hesita- 
Dayton, Ohio. tion.” 


Write today for report number two, which gives complete cost figures on the operation 
of B-G Equipment at the Crume Brick Company 


Note —We have literally 
thousands of photographs 
showing every possible 
application of our flexi- 
ble stafidardízed, porta- 
ble conveyors and loaders. 
Tell us your handling 
problem and we will send 
an illustration of a simifar | 
installation. Or if desired, 
one of our engineers will 
: eall. No obligation. Our 
Branches in most Principal Cities | sim is to reduce your 
| ading costs. 


=. 


Barber-Greene Company 
470 W. Park Avenue, 


Aurora, Illinois 
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Taylor 


Theres a Tycoe and Taylor temperature instrument for every purpose, 


TEMPERATURE INSTRUMENTS 


INDICATING - RECORDING - CONTROLLING 


PRICES 


OWEST when continuous 
service without repairs and 
economies effected by their 
use are taken into consider- 
ation. 
To specific inquiries we give 1m- 
mediate attention. 
Complete Fe. Catalogues await 
your request if made on firm sta- 
tionery. 
One lists instruments for steam and 
power plants, heating, ventilating, 
marine engineering. 
—Another for industries depending on vacu- 
um processes. 
Another for ice manufacture, refrigeration, 
cold storage and industries where the prim- 
ary requirement is low temperature. 
—Another catalogues instruments used in 
brewing, bottling, malting, distilling. 
—Another covers canning, packing and 
allied industrial requirements. 
—Another is devoted solely to gas works, 
by-product coke ovens and gas power plants. 
—Another, industries in which the principal 
operation requires the use of long stem, 
high temperature thermometers. 
—Another is for the baker, confectioner 
and allied industries. 
—Another covers a complete line of regu- 
lators for controlling temperature in en- 
closed spaces. 
—Others are devoted to milk industries. 
And still others to thermo-electric py- 
rometry. 


Rochester, NY. USA. 


Instrument Companies 


(Continued from Page 34) 
America; nearly five millions 
possible from Niagara Falls— 
the latter equal to all power 
now used in the United States 
outside of steamboat and rail- 
way transportation—and mil- 
lions from the tides of the 
ocean—two hundred thousand 
horse-power now in progress of 
realization, in a simple, prac- 
tical manner, from the 65 feet 
rise and fall of tide at the Bay 


Wages and 


(Continued from Page 16) 


A hazy idea flitted through 
Jim’s mind that there were 
several hundred more work- 
men who had helped to buy 
that ear. It did not enter his 
mind that the profit was com- 
paratively small on each man, 
and that only the number of 
the foree given employment 
made it possible for the owner 
to live according to a legitimate 
income from his creation. 

Jim had nothing to add to 
his companion’s lament, and 
left him to enter the grocery 
store where he traded. The 
merchant had heard of the 
wage cut and was as bitter as 
any of them. 

Jim left the store gratified 
at the merchant’s sympathy, 
and utterly unaware that he 
was also laboring for the store- 
keeper; but that while the mer- 
chant was simply catering to 
his wants after the employer 
had furnished the necessary 
money, the latter had actually 
provided the means to earn a 
living. It was all a matter of 
view point. | 

Jim made his way home, and 
with fears of the effect that the 
news of the cut would create, 
entered the bare hall of a three- 
family tenement. He was 
searcely inside the kitehen door 
when a tall, slightly built youth 
of fifteen greeted him. 

“Was made a first class 
Scout today, Pop!’’ he cried 
gleefully. ‘‘Passed all the 
tests without trouble!’’ 

Jim made no reply, but 
glanced toward his wife, who 
was putting the noonday meal 
on the kitehen table. 

“What’s the matter?” she 
asked, glancing at his sober 


other untold resourees of 
ture make vastly greater d 
mands upon the writing 
chine; and may we not ho 
that, departing from engi 
of destruction, the world 
mind may forever turn tot 
arts and pursuits of pea 
generous prosperity and go 
will? 

It must if civilization i: 
endure.’’ 


Wage Cuts 


face. ‘‘You are about as :« 
lable as a sore bear!’ 
„We've been eut again! 
he blurted, eager to get it ove 
with. 


ing out his tea. She stood re 
garding him with unbelieving 
eyes, the tea pot still held i 
her hand. 

„We can't live on vow 
money, now," 
staring at his averted face. 
How much did they eut you! 

Ten per cent,” he replied 

“Do you know what that 
means?’’ she asked slowly. 

„Ves,“ he replied. "It 
means that we must live off of 
twenty-two and a half a week.’ 

His wife set down the tes 
pot, the tea unpoured, and go 
ing to the kitchen shelf, took 
down a small account book 
While Jim watched her she jot: 
ted down a number of items, 
thinking long over each one 
She finished, and shoved the 
book toward him. Then she 
said bitterly: 

That's what it costs us te 
live. Here is our living e* 
penses under the new rate." 

Jim read what she had 
marked down. 

“Rent, twenty-five a month $425 a week 
Coal, one ton lasting six 

weeks, @ $15 a ton..... 2.50 

Insurance ............... 1.00 
Store bill for five people; 


meat, groceries, milk, 
kitchen incidentals .... 15.00 


„Why, we can’t live o 
that!" said Jim slowly, with a 
sinking feeling at the realiza 
tion. He pushed aside his plate 
and rising to his feet he started 
to pace the floor. 

„It means,” she said dull. 

Continued on Page 38) 
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THE KORAP LENIX 


will add 
MORE POWER TO YOUR DRIVE 


e Fai my 


ai vem 

15 UL 
DEAF 

i'n 


bAt- 
me 


UN IS'FACE. 
270 RP.M. 


—— oe 


BELT: aa 5-16" 
em y 


150 H. P. Motor Driven Air Compressor. 


An appreciable portion of the power transmitted by an ordinary open belt drive is 
wasted through belt slippage. This waste is a real money loss, but it is a loss that 


is eliminated by the KORAP-LENIX Drive, 


Because 


1. The KORAP-LENIX brings the larger parts of the hitherto unused surfaces of 
the belt and pulleys into working contact. 


2. The KORAP-LENIX maintains constantly the proper tension in the slack side 
of the belt irrespective of atmospheric and temperature changes. 


3. The KORAP-LENIX automatically follows the peaks and valleys of the load 
by a corresponding increase and decrease in the arc of belt and pulley contact 
synchronous with the variations. 


Short centers, not only possible, but preferable, with the KORAP-LENIX Drive, 
save floor space, building space and belting. 
By practically eliminating the initial tension of the belt necessary with ordinary 


open belt drives, the KORAP-LENIX saves in bearing friction, lubrication and 


renewal of bearings through the resultant minimized bearing pressure. 
Less expensive, higher speed and higher efficiency motors or generators can be used 


with the KORAP-LENIX because of the higher pulley ratios. 
The evidence is in booklet “SAVING SLIPPAGE & SPACE” which will be sent on request. 


F. L. SMIDTH & CO., Engineers 


50 Church Street New York City 


* Improved LENIX Drive 
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G.P6 E Servi 


STAMPINGS 
SHEET METAL PARTS 


A. Specialized Service 


G. P. & F. Service offers you a means 
of reducing the cost of your stamp- 
ings and sheet metal parts, without 
lowering the quality of the product. 


Our fifteen-acre plant and the exper- 
ience of 41 years makes this service 
possible. 


Send us your prints for estimates. 


Stamping, Forming, Drawing, 
Punching, Pressing and Spin- 
ning—in Steel, Copper, Alum- 
inum, Zinc, Brass or Tin. 


GEUDER, PAESCHKE 
& FREY CO. 


1450-1750 St. Paul Avenue 


MILWAUKEE WISCONSIN 
Detroit Omce: 712 Dime Bank Bldg. 


TABER-PUMPS 


For Every Industrial 
Requirement 


The experience of over 40 years, specializing in pumping problems 
for every conceivable industrial need, is at your service in the choice of 
the proper pump. 

Our Rotory Pumps are universally used for the pumping of viscous 
materials such as heavy oils, tar, asphalt, molasses, etc. 


We build ROTARY PUMPS with steam jackets when necessary. 


Send for our booklet, which describes Taber Pumps 
in detail, both Rotary and Centrifugal 


TABER PUMP CO,, 308 Elm Street 


BUFFALO, N. Y. 


Pump Specialists" 
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„that we have got to look for 
a place of four rooms instead 
offive. It means no new cloth- 
ing, no savings, and that Bob 
must leave High Sehool and 
help out. Oh, what's the use!“ 
she exelaimed passionately, on 
the verge of angry tears. ‘‘It’s 
always the way. Always some- 
thing coming up to keep you 
down. If it ain't sickness, it’s 
lack of work, or laid off, or 
something all the time. Now 
it's this cut; just when we were 
barely keeping even, and by 
going without things we need. 
Do you expect me to keep 
house, pay bills, and raise 
three children on that money; 
with living what it is?’’ 

She sprang to her feet and 
dashed at her housework. Her 
nerves manifested themselves 
in her slatting the cooking 
utensils down; the heavy, snap- 
ping descent of her heels upon 
the floor, and an angry snarl 
at the children, who were drill- 
ing under the direction of the 
elder boy. 

Lots of people live on that 
money,’’ said Jim weakly, in- 
wardly cursing the Boss and 
the profit system. ‘‘Seems to 
me if we run things right we 
could get by.’’ 

„Get by?" she sneered. 
„Can you feed five people, buy 
all the little things you need, 
like soap, blacking, starch, 
clothes-pins, and a hundred 
other needs for less than fifteen 
dollars a week? Can you get 
a rent fit to live in for less than 
twenty-five a month; unless 
you want to live in a tenement 
in the slums? Do you want to 
live like that? You, who’s 
always bragging about your 
forefathers fighting in the 
Revolution? You might, but 
I won't! They can eut your 
pay, but they don’t make any 
effort to get living down where 
you ean meet it. It's all right 
for the Boss to cut, he don't 
understand or eare how we are 
going to live!" 

The bills must come down,“ 
said Jim moodily. 

„Then you'd better handle 
the money yourself," she said. 
„I'm sick of the house, the 
struggle, and evervthing con- 
nected with it. Damn the 
shops! You stick there, tak- 
ing what they're a mind to give 
vou, and you don't know 
enough to get out. Other men 
provide for their families. 
You're satisfied to live like a 
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ditch digger. I won't. Y: 
either get another job and pr 
vide for your family, or I'll: 
out to work and let the hou 
go. Suit yourself!“ 

„What can I do???’ he crie. 
getting angry. ‘‘I work ever 
day there is work, and br: 
home my money. I don’t ev: 
keep a dollar for myse: 
Good God, you’d think I v: 
doing it on purpose! I’m å 
ing the best I can!“ 

‘That isn’t much," she r- 
torted. ‘‘Get out of that sh 
and into something else. G- 
another job. You'll nerv 
amount to anything there, a: 
well always be living the sar 
way. Nothing to look forwa: 
to but debts, poverty and 
bare existence!“ 

“It’s all right to yell, z 
another job" "' stormed Ji 
seeking to defend himself | 
anger that he did not now fe 
“How will I, when we owe t 
grocer? The rent is always 
week or two behind, and it co: 
money to move. Where v 
we get the money to move, p 
up our store bill, pay rent 
advance, and get settled? W 
can't stay even as it is.“ 

“I don't care what you do. 
she snapped. ‘‘Other men d 
What's your Unions and thin: 
for?^ 

Jim did not answer. H 
picked up his cap and start» 
back to work. He had pr 
ceeded but a short distan 
when he was joined by the bo. 
Robert. 

"Pop," said Bob, ‘‘you- 
come to the Scout’s meetin 
won't you? I'd like you! 
see us go through our work. 

“I don’t know, Bob,“ sa: 
Jim shortly. J won't mat 
any promises now.“ 

“I don't understand wl 
other fellow’s fathers g 
around with them,’ said tl 
youth with a sigh. ''Georr 
Scott's father goes with hi: 
everywhere. They go out! 
the ear together, fishing, hi. 
games, and everything. Yë 
never go anywhere."' 

„George Scott's fathe 
works in an office," said Jin. 
„He works eight hours a da‘. 
and is on a salary. "That 
why he feels that way. H 
wouldn't care much about ant 
thing, if he worked day aft: 
day, year after year, always! 
debt, and always worry 
about lay-offs and sieknes 
and have hell raised with hir 

(Continued on Page 40) 
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Group Training For Foremen 
ound and Effective Methods 


URING the past four years the Busi- 

ness Training Corporation has conduct- 
ed not less than 80 per cent of all the 
group training for foremen carried on in 
the United States. 


More than five hundred industrial compa- 
nies have entrusted this important factor in 
their development to our staff. 


This record is the result of a steadily 
growing reputation for sound and effective 
methods of training. 


Success naturally encourages imitation— 
sometimes without adequate experience or 
facilities. 


If you are interested in strengthening your 

. supervisory force—the real underpinning of 

your whole organization—write today for our 

booklet called ‘‘Making Better Foremen." 

It is a practical and helpful treatment of a sub- 

1 | ject which is of vital interest to those execu- 
tives who think more than thirty days ahead. 


Business Traing Corporation 


“Greater Team Work Through Group Training.” 


185 Madison Avenue New York City 
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MANAGEMENT READS 


RESULTS FROM THEM 


However you set about 
to reduce labor-costs, you 
must start with what the 
operative produces, and 
work toward what he 
ought to produce. 


Veeder Counters tell what 
you re now getting, and 
indicate what you ought 
to be getting from the 
operatives at the different 
machines. 


As automatically as they 
give you the records— 


COUNTERS 


wipe out the discrepancy between 
the production you now get and 
should get. The worker at the 


Veeder-equipped machine knows 
“results count" in his production- 
record. Hence the record soon 
shows improvement! 


The above Revolution Set-Back 


Counter records the output of any 
machine where a shaft-revolution indi- 
cates an operation. Sets back to zero 
from any figure by turning knob once 
round. Supplied with from four to ten 
figure-wheels, as required. Price with 
four figure-wheels, as illustrated, $10.00 
—subject to discount. Cut less than 
one-half size. Set-Back Rotary Ratchet 
Counter, to record reciprocating move- 
ments as on punch presses, $11.50 (list) 
Smaller counters at prices from $2.00 up: 


This small Rotary Ratchet Count- 


er (No. 6) counts reciprocating move- 
ments of the lever, 
as required in re- 
, cording the output 
of small machines. 
When the lever is 
moved through an 
angle of 40 to 60 
degrees, the count- 
er registers one. A 
complete revolution of the lever 
registers ten. This counter is a- 
dapted to no end of counting purposes, 
simply by regulating the throw of the 
lever. Price, $2. (Cut % size.) Small 
Revolution Counter, to record revolu- 
tions of shaft, also $2. 


Counters for practically every 
type of machine are illus- 
trated in the Veeder booklet. 
A copy should solve any 
counting problem—and it's 
free. 


The Veeder Mfg. Co., 


63 Sargeant St, Hartford, Conn. 
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besides about things he can’t 
help.“ 

Jim walked along in silence 
for a moment, then continued: 

I'm like thousands of 
others with families. I've 
lived my life; got into the place 
where I’ll always stay. The 
only thing I can do is to change 
jobs, and then one would be as 
bad as another. They’re pay- 
ing as much now where I am as 
any place. You can’t make 
your mother see that. It 
wouldn't do any good to 
change."' 

The boy was thinking in- 
tently. ‘‘ Well," he said finally, 
**it isn't enough to live off of. 
Ma may not know much about 
the different shops and what 
they pay, but she does know 
what it costs to run the house.“ 

Jim grunted, and leaving the 
boy, turned toward the shop. 

During the afternoon, the 
union man eame around and 
informed Jim that there would 
be a meeting that night, open 
for all.. He urged Jim to be 
present and to bring all the 
men he could gather. 

Jim returned home that 
night to be greeted by a sullen, 
unspeaking wife. He ate a 
solitary supper, frowned upon 
by the two younger children, 
who seemed to side with their 
mother, and only an expression 
of would-be comradeship in the 
elder boy's face placed Jim as 
one of the clan. The harassed 
man finally left the house for 
the meeting. The logic vented 
there, delivered to and from 
the worker’s viewpoint, con- 
firmed Jim’s opinion that a 
strike was the only cure for 
economie ills. 

The men organized into a 
unit, the Union being shoved 
aside for the impromptu con- 
federation. A committee was 
appointed. Jim was made a 
member. 

The next day the men waited 
upon the manufacturer. The 
executive, after vainly striving 
to interest them in his prob- 
lems, was forced to fall back 
on the one fact he knew; either 
a reduction of costs or a closed 
shop. He stated this, and 
stood by the creation he had 
built up through long, lean 
years. It was too late. Nothing 
remained but the evident mis- 
understanding all around and 
the possible strike. 

The executive called Jim to 
his office. The employer en- 
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Whether Hand Fired 
or Stoker Fired 


You can see thru 


the Hays Chart 


W hat is happening 
in the Boiler Room 


With coal so expensive and hard to get and with 
freight rates so staggering it behooves every 
user to consume less by burning it efficiently. 


To enable you to burn your fuel efficiently 
you must know at all times what you are do- 
ing and the reason. A daily chart from 


The Hays Automatic CO, and Draft 
Recorder gives you this information more 
accurately, and more promptly than does any 
other instrument. 


À single Hays Recorder has made it possible 
for The City of Moorehead, Minn., to cut 
fuel bills 15% and save from 15 to 30 tons 
of coal every month. Capitol Elevator Co. 
at Duluth report savings of 1995. Ft. Scott 
Public Utilities reduced their oil bill 14%. 
Plants all over the country are being guided 
to economy by Hays Automatic Co, and 
Draft Recorders and “Hays Service." 
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very Job 


At last time study 
been 


a us 
there's a watch in 
this illustration tbat 


exactly fita your 
needs. 


8 al features 
facilitate certain 
types of work. No. 


mals sh pro 
duction figures up to 
3 minute jobs with 8 
special arrangement 
for timing Jobs up t0 
30 minutes. No. 5 


Ta c 
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of multipic operauons and parts of operations. Each watch has this take out time“ 


Any Watch Sent on Approval to Responsible Concerns 


Pick the watch that fits your job. We will gladly send it with a descriptive pamphlet on its use to an! 
responsible concern on approval. Put it to any test roe wish— prove its advantages in facilitating the work 
and guaranteeing absolute accuracy. Each watch is backed by our unlimited guarantee. Write us tods’ 
for the instrument that fits your requirements--or in case you desire our advice, tell us the class of work 
you are doing and we will ship you the watch to meet your needs. No obligation. Write today for daar 
ed pamphlets, or for pamphlet entitled More Jobs for tbe Factory Stop Watch.“ 


MORTIMER J. SILBERBERG CO. 


Peoples Gas Bldg. Rel er Bg mae tte Chicago, Illinois 
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eavored to convince the silent, 
itter man of the futility of 
pounding against him, person- 
lly, when the world and mark- 
ts were at fault. Jim list- 
ned and smiled. Back home 
ras a sullen and discontented 
vife, unpaid bills, want, dis- 
ord, and lifelong worry. 
“here was nothing for Jim to 
eason about. The only thing 
hat interested him was the 
ost of living and how to meet 
t. Let the Boss pay enough 
o meet this need. Simple. 

“A strike means danger to 
nnocent people, Jim,’’ said the 
xeeutive. ‘‘ Arrests, perhaps; 
lamage; loss of wages; and 
ossible loss of life. You 
now how those people act that 
ou are banded with. They 
ave no idea of American 
oyalty and interests.“ 

'* Well," said Jim pointedly, 
‘it was you that brought them 
n, pay them less wages than a 


vhite man ean live from, and. 


ire their men, women and chil- 
iren to work in the shop. You 
lon’t see the American ele- 
nent living down in Factory 
istriets. When you do, you'll 
et what the others give you: 
lamage, rioting, and hard- 
ought strikes.“ 

But you are an American?" 
xclaimed the executive. 

'* Yep, and that’s what I'm 
triking for,’’ said Jim; to 
tay one!“ 

‘There is no need in my 
alking to you," said the other 
harply, **You do not under- 
tand!“ 

„Neither do you,” retorted 
im, who felt that his job was 
ready gone. ‘‘You only un- 
lerstand that our pay must be 
ut; but we understand that 
ve can’t live if it is. Not like 
lecent, white men. What 
'omes between them two 
joints, I don't know.“ 

“Very well,’’ said the execu- 
ive. I'd think it over if I 
vere you.“ 

He dismissed Jim with a 
10d, and pressing a button on 
iis desk, stared dully ahead of 
im. 

The strike was called for the 
next morning. The walkout 
was practically complete. A 
few workers remained in the 
shops; those who for various 
reasons did not care to, or 
would not, strike. 

Saturday morning found 
conditions about the same. 

Sunday, Jim, who was still 
bickering with his wife over 


their affairs—the strike and 
its consequent wage loss com- 
ing as another bone of conten- 
tion—decided to visit a school 
chum and former shop mate, 
who lived in a small manufact- 
uring city some fifty miles 
away. 

It proved a difficult task to 
get the money from his wife 
for the journey, but she, seem- 
ing to feel that it might lead 
to a change for the better, at 
last consented. 

Bob saw Jim off on the trol- 
ley. The youth called out not 
to forget the get-together 
meeting for Monday night. He 
waved a friendly hand as the 
ear moved away. Jim did not 
return the wave. His mind 
was on his problems. He 
missed the hurt look on the 
boy's face and the lad's sigh of 
unfilled comradeship. 

Jim had had the foresight to 
send a telegram ahead, and 
found his friend awaiting him. 
** You're looking fine, Fred," 
he cried, as he grasped the 
other's firm hand. 

Henley smiled. ‘‘Good liv- 
ing, Jim," he replied, with a 
keen glance. 

Jim felt the look. 'To him, 
Henley represented success and 
peace; he, himself, discourage- 
ment and failure. Yet Henley 
was also a wage earner. 

“What’s the trouble at 
Watertown, Jim?" asked Hen- 
ley, as they walked toward the 
later's cottage, showing cool 
and restful against its sur- 
rounding greens. 

„They eut our pay ten per 
cent,“ said Jim, with quick 
bitterness. ‘‘The men can't 
live on it and they went on 
strike. It cuts me to twenty- 
two and a half a week.“ 

“I make twenty-five here, 
said Henley quietly. 


Jim glanced at him in sur- 


prise. 

„Fact,“ said Henely. ‘‘It 
isn’t what you make, it’s what 
it costs to live. Living is 
pretty reasonable here.’ 

They arrived at the cottage, 
where Jim was greeted by a 
brisk, smiling housewife. 

Jim can't understand how 
we ean live on twenty-five a 
week," said Henley, lightly. 
**He says a man and wife and 
three children can’t do it.“ 

Not and live white,“ said 
Jim, ignoring the evidence be- 
fore him. 

** Well, we have three about 
the age of Jim’s boys,“ she re- 
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West Cheshire, Conn. 


Imagine the saving over old, wasteful, 
manual methods by efficient G-W 
coal handling machinery in this plant! 


Coal cars dump directly into truck 
hopper, from which a reciprocating 
feeder loads an elevator conveyor having a 
capacity of 50 tons per hour. The coal is 
elevated vertically 50 feet, then carried 30 feet 
horizontally over the 200 ton concrete bunker. 
It is distributed to the proper bin by a rack 
and pinion gate, and fed directly to the boiler 
room floor by two down spouts with regulating 
valves. 

G-W Power Plant Engineers will be glad to 
study your coal handling requirements with 
you and help effect economies that reflect in 
profits. 

The Gifford-Wood Company specializes in 
elevating and conveying machinery for all lines of in- 
dustry, including coal crushers; pockets, (wood, steel, 
concrete; rectangular, silo), screens; elevators; con- 
veyors; hoppers; locomotive coaling stations; elevat- 
ing and conveying equipment for ashes, stone, sand, 
gravel; pivoted bucket carriers, warehouse conveyors, 
portable conveyors, wagon loaders; car unloaders; 
friction clutches, hoists. 


Main Office and Works, Hudson, N. Y. 
Branches: New York, Chicago, Boston, Buffalo 


Power Plant of the Ball and Sid ara Co., 
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Turned to 
Economy 


MATERIAL HANDLING EQUIPMENT 
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for Forced or Induced Draft 


THE TERRY RY TURBINE 


N the selection of draft equipment 
it should be recalled that the most 


ing element is adaptability to speed 
regulation. When regulation is obtain- 


varies the speed.of the driving unit to 
compensate for the variety in draft re- 
quirements avoids throttling and per- 
mits higher overall efficiency. The 
Terry turbine has the utmost flexibility; 
in other words, its speed may be regulat 
ed to meet the exact requirements of the 
blower. When used in conjunction 
with mechanical stokets this speed re- 
gulating may be done automatically so 
that the best combustion efficiency is 
constantly maintained. Of the 8000 or 
more Terry turbines now in operation, 
1800 of them are used for driving blower 
equipment. This is why designing 
and operating engineers say that because 
of such broad experience you cannot go 
wrong if for your forced or induced 
draft service you 


Specify 


essential characteristic of the driv- 


ed by throttling the air from the fan 
there is a loss in efficiency which can- 
not be recovered. Regulation which 


T-773 


E ↄ O ete 
een, 


plied, ‘‘and we do it nicely. 
Of course, living is higher at 
Watertown."' 

They left her to prepare din- 
ner and went out on the wide 
poreh. Sitting in deep, com- 
fortable chairs, Henley listened 
to Jim's troubles. 

It's lack of understanding 
on both sides, Jim," he stated, 
after the former had finished. 
„Four vears ago we were in 
the same boat. At that time, 
wages were going up all over 
the country, ours slowly. We 
manufaeture a line that did not 


fit in with war needs and busi- 


ness was slow. We got the 
men together and it developed 
into strike talk. There was a 
half-hearted attempt to meet 
us on the part of the manufact- 
urers, but it got nowhere. 

“Finally, one of them called 
in one of the leading agitators 
and got him talking. The 
worker told him a few things. 
Instead of hitting the shop 
owners he expressed his opin- 
ion of the town merchants, who 
were boosting up prices.“ 

Henley paused and idly 
watched two youngsters race 
after a large rabbit, that 
seemed to take as much delight 
as the children in the merry 
chase. 

** Well," he resumed, that 
meeting and talk developed 
into shop councils where we 
men could have our say. There 
we heard things we never reas- 
oned about before. Bristol, 
here, was a town, our birth- 
place in many instances, and 
a permanent thing. It was 
the town that affected us. We 
prospered as it did, lost as it 
suffered. Bristol depnded for 
its prosperity on the factories 
and the workers. There was 
no question about that. 

„The third angle of the 
necessary triangle was the mer- 
chants, landlords and profes- 
sional men. If doctors charged 
three dollars a visit, landlords 
thirty and thirty-five a month, 
and the merchants all they 
could grasp, then it was up to 
us to get more money. We 
figured that what affected one 
hit all. Let the merchant 
overcharge or profiteer and it 
meant that the manufacturer 
must pay more to his help. Let 
the shops cut below a living 
cost and it meant the merchant 
would suffer in his business. 
Let the workers strike, and all 
three lost. 

„Of course, the logical thing 
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to do would be for all three 
meet in Council and work t: 
gether. This being too se 
sible to grasp and follow wi: 
out proper education, we d. 
the next best thing. Bear: 
mind, that this was what t 
Bosses were hearing from t 
men. We had heard th. 
problems; namely, poor ma 
kets and possible shut dow. 
unless demand eould be crea: 
and maintained by low prodi. 
tion costs and attractive s. 
ing prices. Now, they we 
hearing ours. 

As a result of this clearr 
up, the manufacturers kep 
close eve on the local mark- 
Let coal get beyond the work. 
and they bought in carload! 
and sold to the men. The sa 
with potatoes, shoes, glove 
clothing, groceries, and a hi: 
of other needs. This acted :- 
a brake on such as werer 
clined to profiteer, and he 
down the cost of living. 

„The consequence was tl. 
the men worked for less mor 
than other places, but got alu: 
better. It was a case of wor 
ing together, men and sh. 
owners, with such of the ne: 
chants that had the welfare. 
Bristol at heart also co-oper: 
ing.“ 

„Mou don’t get that ba: 
home, said Jim slowl: 
That's the trouble. Oury: 
is eut, rents are high, livr. 
stays up, and nobody, exec 
the man that works for a livi. 
seems to care.“ 

“It’s simply lack of te 
work," said Henley. 
can't expect to understand t: 
bosses’ problems by listen. 
to labor delegates, or he to u: 
derstand yours by taking 
Chamber of Commerce report: 
That's what Councils are fer 
understanding.“ 

No faith in them,“ said J: 
promptly. Another cati! 
penny scheme of the Boss: 

„Have you, right now, au 
striking, any understanding 
your boss’s problems; why: 
made the cut?’’ asked Heu 

Jim had not, but he star 
to make a parrot-like spev! 
about the damnable profit stë 
tem. | 

„Neither has he of yours 
said Henley, eutting short t: 
other's flow. If he did !' 
would have found some way 
getting together."' 

„hen, there's the wife, 
said Jim. ‘‘She’s always ral 

(Continued on Page 44) 
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Showing the manner in which bell conveyors can be installed. Note the conveyors hung from ceiling as well 
as conoeyor to the right placed on floor. 


Why Did The Diamond Match Company 
Equip Their Plants with Conveying Systems? 


Because they realized that efficient handling of the raw materials entering into their 
finished product through the various operation stages meant increased production. 


Production of a product has its inception the moment raw materials are received 
and is not completed until the finished product 1s in shipping room. 


Raw materials, products in various stages of completion and the finished product 
should be handled mechanically in order that production be increased. 


A conveying system to be efficient must be designed to conform with individual 
requirements. Your method of manufacture must be studied carefully in order that 
the proper system can be developed. 


We will gladly have one of our conveyor engineers call and make a survey of yeur 
handling problems. Write us at once. This service does not obligate you in any manner. 


SAMUEL OLSON & COMPANY 


2428 Bloomingdale Ave. 200 5th Ave. | 
CHICAGO, ILL. NEW YORK, N. Y, 
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No matter what your conveyor handles whether Ores, 
Concentrates, Coal, Coke, Cement, Stone, etc., 


MERRICK CONVEYOR WEIGHTOMETER will 


meet your requirements successfully and with an ac- 
curacy demanded by engineers, and weighmasters. 


No weighman or | 
other 5attendant 
required. 


GUARANTEED AND PROVEN 99% ACCURATE 


Showing the mounting of the weighing levers with connection 


The WEIGHTOMETER is used by hundreds of con- 


cerns for checking incoming and outgoing weights as 


Merrick 


Conveyor 


Weightometers 


Weighing Ore while in transit over Belt 


Conveyor at this plant. 


"e 
FOS Bu ad} 
* 


* 


Inspiration Consolidated Copper Co. 


Inspiration, Arizona 


Typical installation MERRICK 


CONVEYOR WEIGHTOMETER 


to the weigh beam and integrator box. 


well as for production. 


MERRICK SCALE MFG. COMPANY 
186 Autumn Street, 


Casing removed. 


Passaic, New Jersey 


(Continued from Page 42) 
ing Cain the way things are go- 
ing. I get sick of the whole 
thing. She takes it out on me 
for what the Boss does. I feel 
more like damning them than 
meeting them.’’ 

Henley chuckled. ‘‘I went 
through it,’’ he said cheerfully. 
“It’s simply nerves and the 
effect of the struggle. Have a 


steady job, so far as any shop’ 


job can be called steady, wages 
that will keep a decent home, 
and the right working condi- 
tions, and you will find most 
women are eontented. I know 
mine is now, and we're getting 
along better than we ever did. 
She's another one of the team, 
either working with the Boss 
because home is a real home, 
or fighting against him when it 
ie nob" 

'You might get all this in 
your Councils," said Jim 
doubtfully, **and you might get 
a lot of hot air that you know 
is Bull. How about real ac- 
tion?“ 

"['l give you an instance 
how ours works," said Henley 
promptly. ‘‘The Kendal Com- 
pany, here, had a large tract of 
idle land. Learning the want 
of the men for gardens, they 
staked off a big tract in plots, 
ploughed them at a nominal 
cost, and rented them to the 
men at a low rental. 

„All the plots were grabbed 
at once. Any evening, or Sun- 
day and Saturday afternoons, 
you could find the fellows out 
getting fresh air, sunshine, and 
working with their families. 
It meant health, a saving on 
food, and eontentment. 

This same firm, seeing the 
need of homes for its help, 
gave a plot of good, high, and 
tillable land to such of its help 
who would start a home. They 
also held the next lot in case 
the home builder wanted to en- 
large his holding. The latter 
was sold at a very reasonable 
sum, and many took advantage 
of the opportunity to get their 
own place.“ 

But that is simply because 
this particular firm did it,” 
said the doubting Jim. ‘‘It’s 
a sort of welfare scheme."' 

“Nig on that stuff," said 
Henley quickly. ‘‘We’re off 
that stuff. We are not chil- 
dren for a firm to father. The 
manufacturers get our view- 
point and problems, and we 
get theirs. Understanding 
each other, it simply means 
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working together for mutu 
help. No welfare about that 
Just plain common sense ar. 
cooperation. ’’ 

„It will never come in o: 
town,’’ said Jim hopelessly. 

Henley remained siler 
'' How's the name-sake, Bol!’ 
he asked suddenly. “I su: 
admire that lad. He is one hi: 
to be proud of. That kid wi 
amount to something." 

„He's doing fine,“ said Jim 
glowing. ‘‘Great kid for hi 
age. I'll be glad when I ca 
get to some place where w 
can live right. By the war, 
Fred, what's the chance for: 
job here? I'd sell off the stu: 
and start over if I could lax 
something.“ 

No need to sell out," said 
Henley. I'll lend you tk 
money to move. I think I ca 
manage to land you. I kno 
that you are a good, steadi 
worker, and we need help." 

„Will this strike busines 
hurt me here?" asked Jim an: 
iously. 

No, I guess not. But keg 
out of any mix-ups down ther: 
Forget the strike. It leaves: 
bitter taste afterward." 

“There wil be trouble,’ 
said Jim, with a sober fac 
The foreigners are might) 
sore."' 

That's the trouble,“ sa: 
Henley, shaking his head 
„Pay below a decent livin 
means the slums. A man wi! 
not work and go without, live i! 
barracks, and see his kids ru 
ning wild and unhealthy, ax 
not be ready to topple over tlt 
system he thinks at feu 
Here in Bristol, we are al 
Americans, and we are all Bris 
tol boosters."' 

The call for dinner interruf 
ted them. After dinner, He 
ley proposed a stroll throug 
the town. The factories wer 
in many instances surrounde 
by smooth, green lawns, à! 
the dwellings showed the rest! 
of care and order. A 

„We're all gabby here. 
said Henley, as Jim patient! 
waited for the latter to fin 
a conversation with an aequa 
tance. ‘‘When you feel righ 
with the world you don’t ha" 
a chance to get moody and sii 
off in a corner, brooding. B- 
tween lodges, bowling, «I! 
and other affairs, all of us * 
fans at one or the other." 

Jim remained over nigh! r 
Henley's. He was thinking“ 
remaining over the day, Wir 
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EXTRA! 


It’s a PHOTOSTAT 
COPY 


This company sends out impor- 
tant information to its salesmen 
in the form of PHOTOSTAT prints. 
PHOTOSTAT prints are quick, 
economical and error proof, not 
only for special rush bulletins, but 
also for copying sales reports, 
production charts, rush orders, 


drawings and blueprints. 


The Phorosrar copies directly 
on sensitized paper at original, 
reduced or enlarged size at a cost 
of a few cents per copy and at a 
possible speed of one print per 
minute. 


The PuHorosTAT does not require 
an expensive operator. Any office 
boy or girl can learn to run it in 
a few hours. 


It will copy catalog pages, let- 
ters and other typewritten mat- 
ter in a few minutes, whereas 
it would take a stenographer 
hours to do the same work at 
far greater cost. 


It will copy drawings, pencil 
sketches or blueprints in a few 
minutes as compared with hours 
or even days of an expensive 
draftsman's time spent in mak- 
ing tracings for blueprint work. 


For machines or service, write or 
telephone our nearest office. 


PHOTOSTAT CORPORATION 
299 STATE ST., ROCHESTER, N. Y. 


$10 Ne. Americea Bldg. 
" Beesd- Sla *Phdedelphla 


A à 317 Third Ave. 
123 W. Medison St Pictobargh 


: 429 Menadaeck Nds. 
7 St. 601 MeLachlen Bldg. 
Nas Tack og Washington. 


Esecutivo Office: Providence. X L 


PHOTOSTAT 


Trade Mark 


flected that the boy, Robert, 
would be disappointed if he 
did not appear for the meeting 
of fathers and sons that even- 
ing. 

He arrived back in the city 
to find the streets leading to- 
ward his shop thronged with 
people. He joined them. 
Walking briskly, he overtook 
his shop-mate, the socialist. 

“Wel,” said the latter 
dryly, ‘‘it’s started!“ 

„What is it?" asked Jim, 
his mind back in the town he 
had just left; riots?“ 

'fYes," said the other. 
„Been going it all the morn- 
ing. The fools, they'll never 
understand! Backing up 
against a wall when they have 
the ballot. It’s like all strikes. 
Some remain in; some go out. 
They go hungry for a while, 
then go back more bitter than 
when they went out. If the 
next day was election they 
would vote the same old tickets. 
They’ll never understand until 
they are starved into it!“ 

‘Yes, they will understand, 
too?! said Jim happily. 
‘‘They’ll understand when 
they are shown. ‘‘I’ve been 
shown, Joe. I'l admit, now, 
the men are wrong. And the 
Bosses who let them go out are 
wrong. It’s lack of under- 
standing on both sides.“ 

They had reached the out- 
skirts of the mob, that had 
gathered before the factory 
gates, and endeavored to work 
their way into the throng. 
Through the crowd, Jim could 
make out the upper parts of a 
police patrol and an ambu- 
lance. 

** What's the trouble?’’ asked 
the socialist of a bystander. 

„Some one hit with a brick 
and killed,“ answered the one 
addressed, striving to force his 
way ahead. 

Jim andhiscompanion finally 
made their way through the 
crowd. A lane was opening 
before them to enable two 
policemen, carrying a still 
form, to reach the ambulance. 
Behind them came two more of- 
ficers, dragging an ill-featured 
foreigner, who wore the sullen 
dogged look of the vindictive. 

„Poor devil," said the so- 
cialist, nodding toward the bat- 
tered prisoner, ‘‘he don’t un- 
derstand, even now, what it is 
all about.’’ 

But Jim, with a heart that 
seemed to stifle him, under- 


“The Freight That Failed” 


By Forrest Crissey 


Every business man should read this illuminating article in the May 27th 
issue of The Saturday Evening Post. Mr. Crissey, in discussing the $100,- 
000,000 annual freight claim losses, states that the use of stencils for ad- 
dressing is a highly effective means of loss prevention. Read Mr. Crissey’s 
article—then buy a Diagraph. Free trial in your own shipping room. 


DIAGRAPH STENCIL MACHINE CORP. 
1626 So. Kingshighway Blvd., St. Louis, Mo. 


Branches in all principal cities—see phone book. 


THE SECRET 
OF FAILURE 


Goods are sold below cost. If sold at prices higher than cost the seller 
cannot fail. Practically every business failure can be traced to either 
ignorance, apathy, or conceit, in regard to methods of cost and profit 
calculation. 


Most Factory Cost Systems are Misleading, 
Because Fundamentally Wrong 


They encourage the sale of unprofitable business and discourage profitable 
business. All methods of ‘‘overhead distribution" have the same inherent 
weakness—they overcharge some items while undercharging others. The 
materia E- direct labor—overhead’’ methods commonly practiced, 
is the greatest fraud ever perpetrated on industry. 


Prove Your Cost System Before Failure is Apparent 


The cost of an item of product is the sum of the expenses involved in its 
production. Cost is always definite. If you distribute ''overhead" on 
* direct labor, direct labor and material," man hours, or machine 
hours," have a general overhead' or a department overhead, beware.“ 


Cost Engineering Determines Provable Costs 


Cost Engineering (Denham Methods) is based 
on six fundamental principles. Seven hundred users 
attest the practicability and profitableness of its 
use. It provides provable costs, and all of the 
cost data essential to practical business manage- 
ment, without either red tape or approximations. 


This FREE BOOK tells 
you about it. 


The A-B-C of Cost Engineering, 116 pp. 
cloth, will be sent without charge to General 
Managers or Corporation Officers of manufacturing 
concerns. Send for it. A Cost Engineer will 
call if you request it. 


BNOTMBERING ~ 


"sDENHAM COSTFINDING@ 


e COST ENGINEERING SERVICE : 
437 Sloan Building CLEVELAND 
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This hoist raises and lowers 
108 ash cans in one 5c kwh— 
| 


OS of a series of tests made for us by the 
Sprague Electric Works to accurately de- 
termine the low operating cost of G&G Electric 
Hoists, shows that the G&G Hoist, at the Hotel 
Grand, New York City, raised 108 filled cans and 
lowered 108 empty cans at a current consump- 
tion cost of only 5 cents. This is the same 
Hoist that after 3 years’ service, raised 3,500 
| cans of ashes (an accumulation during a heavy 
| snow storm) in one continuous operation, and 
without the slightest mechanical failure. Height 
of lift is 21 feet 10 inches. (Where distance of 

hft is greater or less than at this installation, 
, current consumption would vary.) 


G&G Hoists are not limited to 
ash removal. They are made 
in various models, electrically 
and manually operated, to meet 
all kinds of hoisting problems 
in factories where the loads 


handled are under 1,000 lbs. 


If you will tell us the kind of 
loads you are handling, the dis- 
tance of lift, and something 
about the working conditions, 
our Engineering Department 
will be glad to recommend the 
proper GGG Hoist to meet 
your requirements and will 
quote you the cost of same. It 
places you under no obligation 
to ask for this information. 


GILLIS & GEOGHEGAN 


556 West Broadway New York 
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stood. 


Borne between the two 
policemen, their faces drawn Bob. 


Lights of the Dim Past 


(Continued from Page 9) 


questionable, as textiles were 
not yet invented. Probably the 
lamp burned over the whole 
surface, though of course some 
dried materials might have 
been added to the fat. 

After the end of the cave 
dwelling period, thousands of 
vears elapsed before we come 
to the beginning of civilization 
in Egypt. By that time, some 
six thousand years ago, the ice 
had receded far to the north, 
and Egypt had much the same 
climate as today. Pottery had 
been invented, and copper was 
both wrought and cast. Agri- 
culture produced linen which 
was woven into textiles; the 
olive tree was common and its 
fruit was pressed for oil. All of 
these improvements had their 
influence on the lamp. It was 
made of pottery or copper, 
furnished with tow, or even a 
wick, and supplied with var- 
ious sorts of oil. 

In shape the ordinary Egypt- 
ian lamp was still much like a 
small cup without even a 
handle. At some time during 
the Kingdom of Memphis, how- 


ever, an improvement came in 


by which a hollow handle was 
added to the bottom of the 
bowl, and a second bowl joined 
to the tube. This permitted 
the oil to be poured into the 
second bowl, and make its way 
to the tow of the first one even 
when the lamp was lighted. 
This.form was highly useful in 
burning incense before the 
statues of the gods, and is sev- 
eral times pictured in the tomb 
paintings. 

The commonest oil was prob- 
ably olive, but the most highly 
considered was that of frank- 
incense or myrrh, which was 
used in the most important re- 
ligious ceremonies. This was 
imported from the ‘‘Land of 
Punt," by which was probably 
meant the distriet about the 
southern part of the Red Sea. 
The Egyptians even called 
Punt God's Land’’ because 
they obtained from it the 
scented oils and incenses em- 
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and pale with emotion, was the 
limp, dead body of his bo, 


ployed in their devotions. 

Bitumen was known and used 
to some extent by the Egypt. 
ians, but whether for lighting 
is uncertain. 

The Egyptian pictures illus- 
trate both lamps which bum 
all over the surface as if the 
are filled with linen saturated 
with oil, and those in which the 
flame rises in a point as if it 
comes from a round wick. 

Another lighting utensil 
which had come in, was the 
lantern. This was as yet merely 
a lamp which was protected by 
a house-like enclosure of pot 
tery with the light showing 
through various openings. 
While colored glass was made 
at the time, it was used for 
ornaments, and is not known to 
have been employed for lamps 
or lanterns. 

In addition to incense burn- 
ing, lighting itself played an 
important part in the Egyptian 
religion. Hapdefae, for ex 
ample, a governor in the Mid- 
dle Kingdom, made contracts 
with the priests of Siut, to pro- 
vide, among other things, for 
the kindling of the lights to 
illumine his ten funeral statues 
after his death, on the first and 
last day of each year, and al 
other festivals. 

Herodotus, the father of his- 
tory, described an Egyptian 
festival, in which an important 
feature was the illumination. 
As it had no doubt come down 
from time immemorial, his 
mention of the use of salt !8 
particularly interesting, and 
his account worth repeating: 
* At Sais, when the assembly 
takes place for the sacrifices. 
there is one night on which the 
inhabitants all burn a multi- 
tude of lights in the open all 
around their houses. They us 
lamps which are flat saucer 
filled with a mixture of oil and 
salt, on the top of which the 
wick floats. These burn the 
whole night, and give the fest! 
val the name of ‘The Feast ? 
Lamps.’ ”’ 

The Egyptians, during th 

(Continued on Page 48) 
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BAR BUILDING 


An Office Building for Lawyers 


Charles L. Fraser 
Building Contractor 
372 Lexington Ave.,N.Y. 


Knickerbocker Fire- 
proofing Company. 


Floor Arches 
and Concrete Works 


56 West 45 th Street, N.Y. 


S. H. Sweeney 


Heating & Ventilating 
ontractor 


213-215 E. 44th'St., N.Y. 


Fish Brick Sales Co. 
Face Brick Contractors 
25 W. 45th Street, N.Y. 


Campbell Metal Win- 
dow Co. 
Metal Windows 


8 West 40th Street, 
New York 
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PSI 


Severance & Van Allen 
372 Lexington Avenue, 


---- Architects 
New York City. 


Gurney Elevator Co. 
Elevator Contractors 


300 Eighth Ave., N. Y. 


South Amboy 
Terra Cotta Co. 
Terra Cotta 
Contractors 


150 Nassau Street, N.Y. 


Hay Foundry 
and Iron Works 
Structural Steel 
r5 Madison Sq., N. Y. 


Farnum Plumbing 
Company 
Plumbing Contractors 
370 Lexington Ave.,N.Y. 


Construction and 
Foundation Corporation 


Rock Excavating and 
Foundation Work 


372 Lexington Ave., 
New York City 


sorbed by prominent men of the Profession. 


TORES and three lower floors will be open to commercial tenants. 

which has over 2600 members. This is the first Professional Building for attorneys in New York. Space is being rapidly ab- 
This building will be an asset to your business. 
frontages both on 43d and 44th Streets and display along the entire course of the Arcade which connects the two Streets. 


For further Information Address Burton Thompson, 
Managing Director 


BAR BUILDING Inc, 


372 Lexington Avenue, New York City 


Directly connected with the House of the Bar Association 


The large store and mezzanine has 
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Get All The Power 
You're Entitled To 


It’s just as easy 
to save coal as 
to waste it 


is. 
TN 
d» 
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Use a RICHARDSON 
AUTOMATIC COAL 
SCALE to Register Your 


Consumption. 


(J NDER normal conditions a boiler ought not 

to burn more than an ordinary amount of 
coal. If it does, there is something wrong, soot, 
scale, holes in the fire, etc., to account for the 
waste. 


A RICHARDSON will give you automatically 
a continuous and dependable check on the con- 
sumption of every boiler. If anything is wrong, 
the trouble can be detected and remedied at 
once, and 


You'll Get better Evaporation and Save 
Money on Your Coal Bills. 


Send for Bulletin 2059-A. 


RICHARDSON SCALE COMPANY 


Passaic, New Jersey 
New York City Boston Buffalo Chicago Minneapolis Omaha 
Wichita San Francisco Memphis Atlanta 
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Theban Empire, did not know 
of the wax candle, and no gen- 
uine candle of any such mater- 
ial appears to have been in- 
vented at that time. This state- 
ment is made in spite of the 
fact that it is usual to speak 
of the seven pronged golden 
candle-stick of the Jews, which 
was used in the tabernacle. 

This was actually a candela- 
bra with seven arms, at the 
ends of which were seven 
lamps. A proof of this is the 
statement in the 37th chapter 
of Exodus: And he made the 
lamps thereof, seven, and the 
snuffers thereof, and the snuff 
dishes thereof of pure gold.“ 
Again we read in Liviticus, 
Chapter 24, „Command the 
children of Israel, that they 
bring unto thee pure olive oil, 
beaten for the light, to cause 
a lamp to burn continually.”’ 

A representation of this 
candlestick, or rather candel- 
abra, is carved on the arch of 
Titus, where it appears among 
the spoils taken by the emperor 
when he conquered Jerusalem. 

Most of the lamps discovered 
in the ruins of Babylonia and 
Assyria were of baked clay. 
Some of them imitated animals 


Coal Buying and Burning for 
Industrial Power 


(Continued from Page 21) 


number of its heat units liber- 
ated through its combustion, 
per pound or other weight used 
for measure. Many engineers 
are quite content to report the 
quantity of water evaporated 
per pound of coal burned, this, 
however, being without prae- 
tical value as a measure of effi- 
cieney. For example, the evap- 
oration of eight pounds of 
water per pound of coal burned 
represents about 53% or 70% 
efficiency according to whether 
the pound of coal contains 
14,000 or 11,000 BTU. It might 
be noted that United States 
coals analyzed by the Bureau 
of Mines show variations in 
BTU per pound from 6,300 and 
8,400 in western lignites up to 
15,000 for some of the West 
Virginia coals, the latter bear- 
ing more thermal units than 
pure carbon does. 
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which the formation of the 
bowl and spout suggested. 

During great festivals ef. 
forts were made to light the 
main streets of the Eastern 
cities by standing on the cor 
ners huge vessels containin: 
as much as a hundred pounds 
of fat, which were kept sup 
plied and burning throughout 
the night. 

A knowledge of petroleum, 
and even of natural gas had 
already spread over Asia 
Minor. This was due to the 
various springs of bitumen in 
that district, and in the case of 
gas, to the apparently myster- 
ious phenomena of the Baku 
district. An Assyrian bas-relic 
of the 9th Century B. C. illus 
trates the defenders of a city 
throwing burning brands 
which had been soaked in oil 
on the heads of the besiegers. 

The natural gas which issued 
from the ground in various 
places in the Baku oil fields 
was considered a corroboration 
of their religion and held 
sacred by the fire-worshippers. 
Indeed, the sacred and ever 
burning fire of the temple oí 
Baku was kept lighted until a 
very recent period. 


Please do not ask the plant 
engineer to make coal analyses. 
That process is one of ex 
treme delicacy and skill, in- 
volves the trained use of com- 
plicated and expensive instru- 
ments, and an accurate analy- 
sis of any particular fuel can 
be made by a central labora- 
tory with better results and 
much more economically. De- 
tailed instructions for obtain- 
ing samples for this purpose 
should be secured and carefully 
followed. 

The actual cost of coal is not 
its price per ton. To the de- 
livered price we must add un— 
loading cost, all rehandling, 
transfer from storage to fire- 
bed, cost of extraction for use- 
ful work of its heat units, re- 
moval and disposal of ash, and 
the carrying charges on the 
investment in reserve supply, 
and space. One coal which de- 
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ivers 60% efficiency through 
he power plant may, by reason 
X f differences in costs, be more 
orofitable to use than a higher 
oriced coal which will deliver 
(0% efficiency. 


STORAGE OF COL 


Coal is frequent stored 
for reasons of supply or be- 
'ause of market conditions. 
Anthracite presents no difficul- 
ies, but the bituminous coals 
require much study and care. 
Such coals when being air- 
stored should be handled dur- 
ng the cooler hours or on 
:loudy days because the added 
neat from bright sunlight is 
00 often sufficient to cause or 
'Xpedite spontaneous combus- 
jon. After the pile is com- 
pleted it will of course absorb 
1eat during the day, but re- 
ease it at night. 

Some loss always occurs in 
stored coal because of the oxy- 
lizing of both organic and in- 
organic matter. Ten per cent 
of its heating value may be 
hus dissipated, and as a rule 
the greatest part of the loss 
akes place within the first two 
weeks of storage. Whether in 
'overed or open storage seems 
o make no appreciable differ- 
‘ance. Coals from different 
fields endure storage with 
varying losses, the western and 
ignites showing greater losses 
than eastern coals. 

The great danger of course 
is from spontaneous combus- 
tion. If the coal presents large 
amounts of surface, as dust 
does, or in ease dust and lumps 
are mixed so that the pile con- 
tains. many air spaces, then 
such danger is increased. The 
cause of spontaneous combus- 
tion is oxydization in air suffi- 
cient for that process, yet not 
enough air being present to 
carry off the heat thus pro- 
duced. The Bureau of Mines 
does not believe moisture pres- 
ent is a fact of importance in 
spontaneous combustion. 

The ventilation of coal piles 
through pipes is always harm- 
ful. Generally speaking, it is 
wiser to store only coal of 
screened nut size. Never allow 
lumps to collect at the bottom, 
but keep the texture of the en- 
tire pile as uniform as pos- 
sible, storing no coal within six 
weeks from the date it was 
mined. Pile so that no point 
will be more than about ten 
feet from an air-cooled sur- 
face. Storage of coal under 


water is common in some lo- 
calities and has no objection- 
able features other than re- 
quiring wet coal to be fired. 
Moisture in coal represents 
loss because it must be heated 
from room temperatures to 
flue gas temperatures, all at 
atmospheric pressure, and the 
heat thus used is stolen from 
the boiler. There are, however, 
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some few coals in which mois- 
ture results in a mechanical 
action of loosening in the fuel 
bed owing to the steam gener- 
ated, thus assisting combustion 
and possibly doing so to an 
extent sufficient to balance the 
heat losses, and the ‘‘ wetting 
down” of such coal may be 
justified, but only when such 
results are known to be both 
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You can’t lose things 
in a desk like this! 
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necessary and certain. But to 
wet all coal as a habit or rule 
merely, is folly. 


COMBUSTION—SMOKE AND ASH 


The sequence of events which 
take place in burning coal is 
in three general steps. 1. Mois- 
ture is driven off. This occurs 
quickly and is complete at 
rather low temperatures, up to 


QIUDY the convenient arrangement of the desk 
above, the deep vertical files in the bottom drawers, 
the spacious compartments in the uppers and center. 
A place for everything. 


Contrast this with office desks where the very arrange- 


ment 


advantages of 


The Ce, Efficiency Desk 


Individually arranged — 
Six different models, each 


discourages good order. Note these striking 


Drawers that can’t stick | 
— Every busy man knows | 


with a wide variety of possible 
drawer combinations. A desk 
for every business. Let us ar- 
range one purposely for you. 


A complete filing system 

— The deep vertical files and 
roomy compartments make a 
filing system in themselves. 
Saves the expense and space of 
a separate cabinet 


743 St. Paul Street 


YAWMANANDPERBE Mrc.(9. 


Filing System Service, Equipment and Supplies 
ROCHESTER, N.Y. 
Branches, Agents or Dealers in all principal cities 


In Canada: 
The Office Specialty Mfg. Co., Ltd., Newmarket, Ont. 


the annoyance of jammed and 
sticking desk drawers. The *Y 
and E”’ frictionless drawer slide 
(a patented feature) eliminates 


all that. A flip of the hand 


sends drawers rolling out or in. 


Send for our free booklet, The 
Executive's Workshop," which 
gives a wealth of helpful hints 
about office equipment. 
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“Sticks Out 
Like a 


The need for a reliable and 
accurate instrument in tak- 
ing Time Studies. 


A watch recommended by a long-estab- 
lished, dependable house whose guarantees 
can be relied upon to the letter. 

One that will reduce mental or pencil com- 
putation to the minimum and eliminate 
the keeping of cumbersome records. 

The Time Study Watch computes auto- 
matically. After one operation has been 
performed it gives the result in figures of 
production per hour as well as the elapsed 
time in decimals of the minute. 

It affords a handy. efficient and easy 
method of checking each operation and 
showing just where production costs can 
be reduced. 


Eleven different Time Study Watches in 
our line, each with a function of its own. 


Write for our folder. Sent free on request. 


Stein & Ellbogen Co. 


35 NORTH STATE STREET, 
CHICAGO 


Established 1877 


Time Study Watches 


Precision Instruments 


Stop Watches 
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The Royersford Needle Works 


erected in 47 days including entire 
mechanical equipment and in- 
stallation of machinery. 


—INTERIOR— 


Save By Building Now? 
B acus the Beling-Bush Method of Stand- 


ardized Construction we can erect your 
building in from 30 to 90 days. You save on 
plans and specifications. Constructions costs 
are now low and, with America entering into 
greater building activity, now is the time to 
build while costs remain low. 


Let us help you on your next 
building. Write for infor- 
mation and catalog. 


THE BELING-BUSH CO., INC. 


FACTORY ENGINEERS AND BUILDERS 
Philadelphia, Pa. 


THE 


Drexel Building 


SERVICE 


212? F. 2. Volatiles (hydro- 
gen, oxygen, sulphates, hydro- 
carbons) are distilled off by 
the inereasing heat, but not all 
at the same temperature. This 
stage of combustion is progres- 
sive and if the temperature be 
high enough and oxygen pres- 
ent to allow it, these volatiles 
wil burn and liberate their 
heat. If not, we have one 
principal cause of ‘‘smoke 
nuisance," which is also a 
money loss of heat units. 3. 
Fixed earbon has now begun 
to reach a stage where it ig- 
nites in the presence of ad- 
mitted oxygen, and this process 
continues with the exposure of 
more carbon, elimination of 
the blanketing ash, and the con- 
tinuation of flame. "The high- 
est temperatures are reached 
during this period. It also 
continues longest. 

Smoke interests us if we are 
studying economy. Its pres- 
ence shows that waste is going 
on, but it does not follow that 
denser smoke and greatest 
waste go together, nor that the 
emission of little or no smoke 
from the stacks is proof of no 
loss. Smoke is but one mani- 
festation of waste. It is due 
to: 1. Lack of air, 2. Poor mix- 
ing of air and gases, 3. Low 
temperatures, 4. Too small 
combustion spaces, or to com- 
binations of these factors. It 
is hardly safe to go further 
than to say the presence of 
smoke always indicates waste 
due to improper combustion, 
and that its presence should 
therefore be discouraged all 
possible, even though it cannot 
be eliminated wholly. 

The residue ‘after combus- 
tion is important as a problem 
in disposal. It constitutes ash, 
composed of all the non-com- 
bustible part of the original 
eoal, plus what unburned por- 
tions the grate or firing meth- 
ods allow to eseape. Ash isa 
residue mixture of silieates, 
sulphates and  oxides—the 
former largely predominating. 
When melted, it forms clinker 
or slag, but as all ash does not 
fuse at a fixed temperature we 
may assume in case of having 
much trouble with clinker that 
our particular ash has a low 
fusion point, probably under 
2500° F. 

A singular and not widely 
appreciated point regarding 
the fusion of ash should be 
noted. The same ash will be- 
come viscous and adhere at 
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THIS TRAMP IRON 


has no terrors for "Pennsylvania" 
Coal Preparation Machinery, which 
has been specialized to pick out 
Tramp Iron automatically, or pass 
it without" damage. 

"Pennsylvania" Bradford Breakers, 
for large Central Stations, Mines and 
Gas Works, with almost human pre- 
cision throw out tramp iron, rock, 
bone and sulphur balls without dam- 
age to the machine and without 
power, labor or supervision. 
"Pennsylvania" KINGCOAL Ham- 
mer Crushers, for preparing stoker 
sizes, are equipped with Patented 
non-magnetic Tramp Iron Separators 
and require no attention aside from 
occasional dumping. 

“Pennsylvania” Single Roll Coal 
Crushers are of massive construction, 
provided with double Tramp Iron 
protection. They are designed to 
be forgotten by the operator. 
OurEngineers study the requirements 
in each case and suggest the size and 
type of apparatus specialized to in- 
sure a continuous supply of properly 
prepared coal at minimum cost per 
ton for Central Stations, Gas Works, 
By-Product Coke Plants, Industrial 
Power Plants, Gas Producer Plants 
and Coal Mines. 


Put your coal preparation 
problems up to us. 


July, 1922 


different temperatures, de- 
pending on whether its envel- 
oping atmosphere is an ‘‘oxy- 
dizing’’ or a ‘‘reducing’’ one. 
An oxydizing atmosphere ex- 
ists where oxygen is being 
withdrawn from the air to unite 
with the carbon, while in a re- 
ducing atmosphere we are act- 
ually withdrawing oxygen 
from the combustion produets, 
changing our CO, gases back 
to CO. 

Oxydizing conditions obtain 
in the lower portions of the 
fuel bed, while reducing stages 
occur in the upper layers. Ash 
in an oxydizing atmosphere 


fuel bed usually magnifies 
trouble with clinkers instead 
of curing it, as intended. Im- 
provement comes from a bet- 
ter disposal of the ash without 
such disturbance as will mix 
and flux it. Side motion or 
twisting of slice bar is a pro- 
tection against much clinker- 
ing, as likewise rocking or 
shaking grates may be. 

While bad firing methods 
may hasten and inerease the 
slagging of ash, its primary 
cause is fusing because of the 
silicates of the ash combining 
with other ash content which 
will lower its fusing point, or 
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GOLDEN-ANDERSON Pat. 


*Life and 


Property Insurance Valves’’ 


Golden - Anderson 
Automatic Double-Cushioned 
Triple Acting and Non- 


Return Valves 


When a Boiler Tube 


Bursts’’ 


Patent 


has a higher melting point by the improper creation of re- 
differences of between 120- ducing instead of oxydizing 
260° F. Possibly this will ex- temperatures in the fuel bed, 
plain how a combustion engin- which result in melting ten- 
eer will eure a furnace of its dencies as explained. There- 
troublesome tendency to fore an exact knowledge of the 3 Sane ppe aptars, fice. 

paste up” bridge walls and constitutents of whatever coal Mone dud event M er 6—Can be closed by steam or elec- 
arches, merely by proper ad- the plant uses is of great value. steam into a cold boiler. EERE STORE TSCA DOMES, 
mission of more air above the Thisanalysis sometimes results 4100 Used by the Large Iron and Steel Companies 


Triple Acting Style Plain Non-Return Style 
Globe Pattern Angle Pattern 


1—Prevent complete shutdowns in 4~—Double-Cushioned in opening and 
case of accident in any one of the closing by Corliss Dashpot. No 
boilers by isolating it from the line. pounding, chattering or sticking. 


2—The triple acting style also shuts 
off the steam flow from all boilers Tone MY I ps pecias 85 


fuel bed. He thus changes the 


in an advantageous change be- 


Golden-Anderson 


: : : Pat. Cushioned Golden- 

incorrect and harmful reduc- ing made in the type of grates Combined Titels And 

ing stage to that of more com- installed, in order that the Engine Sp Velvis * 

plete and desirable, as well as cheapest or most easily ob- ME v a i dn Pat Automatic 

à x - line f i 

profitable, oxydizing, and saves tained fuel may be best oue or more distant E 
: í ints. e 

the heat losses while stopping handled. Seed" Instantly M ^ Reducing Valves 

A > 1 7 A case of em : 

injury from slag. Admitting, however, that de steam or electric. ut omatically hold 


Ash reduces efficiency with 
its increase in percentage pres- 
ent because of resisting the 
contact of air with the fuel, re- 
quiring greater draft, lowering 
the proportionate heating 
value of the coal because of 
ash-content per ton, and lastly 
on account of the additional 
time and eost required for ash 
disposal. Ordinary coals us- 
ually contain between four and 


livery eosts and matters of 
supply usually govern what 
fuel is available in average 
cases, rather than ideals or 
theories, then furnace equip- 
ment should be installed which 
is best suited to that supply. 
In any ease, economy notice- 
ably follows the correct rela- 
tion between furnaee equip- 
ment and the fuel used. 

A few general rules may be 


Golden- Anderson 


For automatically maintaining Uni- 
form Stage of Water in Tank, Res- 
ervoir or Standpipes. 


n service, giving 
complete assurance of 


safety. 

Positively cushioned 
by double Corliss 
Dash Pot. No bang- 
ing, sticking or chat- 


ng. 

Contain no springs 
or tight-fitting parts. 
Can be adapted for 
automatic closure in 
case steam pipe 


bursts. 

Double extra heavy 
and virtually inde- 
structible. 


Doing away ! 


the reduced steam 
pressure constant. 


Fitted with patent 
safety piston that 
prevents high 
pressure escaping 
to low pressure 
side. 


Automatic Cushioned Controlling 


Altitude Valves 


with the annoyances of Freezing 
and Float Fixtures inside or out- 
side of Tanks. Three Ways of 
Closing “These Valves.” 
Ist—Automatically by Water. 


2nd—By Electricity, if desired. 
3rd—By Hand. 


May also be arranged to automati- 


twenty-five per cent ash. applied. For example, if the 

In planning ash pits and dis- coal to be used is rich in vola- 
posal equipment provision tiles then a large combustion 
should be made for about the chamber and long flame travel 
following percentages of ash must be arranged. The ‘‘ Dutch 
refuse in eases of the coals oven"! type of firebox has ad- 


named: vantages in burning such coals, Sally close, when. a brok they may j^ 
` so connected as to work both ways 
ich N EE N 10 but care must be taken to set . 
à the overhead tiles far enough 
POED sarno a 15% a ; 
be back so their reflecting heat 
Illinois and Indiana...... 20% hall d distillati GOLDEN- 
shall not produce distillation ANDERSON 
Iowa and Southwestern. .40% ie i ee Golden-Anderson 
of the freshly supplied fuel too oe Pat. Automatic 
The manner of handling the rapidly. Overlooking this rule, Cushioned Check Cushioned Water 


fuel bed may be easily respon- 
sible for much trouble with 
large clinker because ash which 
drifts down on the grates will 
not fuse there, while if it be 
lifted into the higher tempera- 
tures in the burning area of 
the fuel above, it will melt, run 
down, cool and harden, then 
appearing as cakes which re- 
duce the firing area and ability 
of the grate. Therefore, exces- 
sive working or slicing of the 


particularly in hand-fired fur- 
naces, make many a smoky 
stack. 

Arches and mixing pillars 
assist materially in properly 
handling richly volatile fuels. 
Large combustion spaces are 
of vital importance, and if so 
built as to cause changes in 
direction of gas travel, more 
intimate mixing is accomplish- 
ed and this affords a more 
effective and efficient method 


GOLDEN ANDERSON v s co 


DOUBLE 


K VALVE 


Pressure Reducing 
Valves 


Designed for high 
or low pressure 


. reduction. Will 


maintain constant 
pressure. No 
shock, water ham- 
mer or surging. 


Can be operated 
electrically from 
distant points. 


Sizes to 30 in. 


Golden-Anderson Valve Specialty Co. 
1306 Fulton Building 


ittsburgh, Pa. 
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Pulverized 


Coal 


The 
Aero Unit 
system 


of Pulverized Coal again 
demonstrates, as in other 
work of human endeavor, 
how an original idea at 
first worked out by com- 
plicated and costly meth- 
ods is finally simplified 
and perfected until it be- 
comes a part of our every 
day existence. 

The Unit System re- 
duces the equipment and 
therefore the cost to a 
minimum by placing the 
Aero Pulverizer at the 
furnace where the coal is 
fed to the machine un- 
dried and is exhausted 
therefrom directly into 
the furnace. There are 
no dryers, no storage or 
long lines of transporta- 
tion for the powdered 
coal, thus eliminating the 
hazard of fire or explosion. 

Each Aero Pulverizer 
is designed as a complete 
powdered fuel unit for 
one furnace. They are 
built in standard sizes 
ranging from 600 lbs. to 
5000 lbs. of coal per hour. 


Bulletin Sent en Request 
AERO 


PULVERIZER 
COMPANY 


165 Broadway 
New York 


than pillars and arches alone 
do. 

Steam publishes the follow- 
ing general classification of 
coals by percentages of car- 
bon and volatile content: 


% fixed % 

carbon volatiles 
Eastern bituminous— 60-75 25-40 
Western bituminous— 50-65 35-50 


As a rule, high volatile coals 
do not give as good results as 
those bearing larger propor- 
tions of fixed carbon. Little 


| difficulty is met in burning 


| eoals of low volatile content, 


therefore less skill and atten- 
tion are needed, simpler ap- 
paratus may be installed and 
yet as good or better results 
obtained, on the average. 
Broadly descriptive, it may 
be said the central-west bitu- 
minous coals are of a free 
burning type with high ash 
eontent. It is rather well set- 
tled that such eoals are handled 
to advantage with chain grates, 
whieh are not, however, well 
suited to coals inclined to coke 
and earrying low percentages 
of ash-characteristics of coals 


from eastern fields. 


The size and style of grate 


| surfaces must be selected with 


| with fine coal. 


| grates. 


reference to the fuel used. 
Plain bars are adapted to large 
size lumps, and the herring- 
bone or drilled types serve best 
If the coal has 
a high ash content, much sav- 
ing can be made through the 
use of shaking or dumping 
Chain grates as used 
in many stoker equipments are 
not commonly well suited to 


| coals of small ash content, but 


will handle well a free-burning 
coal of high ash proportions. 

It may be noted that if the 
coal to be used is lignite, sub- 
bituminous, semi-anthracite or 


| fine-sized anthracite, then nat- 
| ural draft must often be re- 
| placed by mechanical or forced 
| draft because the height of 


stack called for to maintain 
the necessary natural draft 
will be found prohibitive. All 
large sized coals may be burned 
with lower draft pressure. 
Also if the steam plant sup- 
phes a dye works, distillery, 
laundry, or other industry 
which similarly requires very 
wide fluctuations in the 
amounts of steam called for, 
and the times of delivery of 
such amounts, it will be found 
well worth the trouble and ex- 
tra expense, if any, to provide 
a coal for fuel whose ash has 


a high fusion point. 
HAND-FIRED BOILERS 


If our boilers are hand fired, 
let us completely destroy (not 
merely lay aside) the ash pit 
doors before another day pas- 
ses. There is ordinarily no 
more costly proceeding on the 
fireman’s part than the closing 
of these doors, with the conse- 
quent stopping all entry of air 
below the grates. 

Whenever checking of the 
rate of combustion is demanded 
it should be made possible only 
by closing the stack or breech- 
ing damper. If gases are pre- 
vented from escaping at the 
outlet, air cannot enter, and 
this is the only correct theory 
of checking. Closing of ash 
pit doors invariably heats the 
grates and weakens them, 
forms slag or clinker with the 
stoppage of air, causing repair 


and replacement expense which 


is wholly needless. 

Another bad result is that 
increased pressure is thrown 
on every air duct or leak into 
the boiler setting when ash pit 
doors are closed, resulting in 
the increase of cold excess air 
with its damage to boiler shell 
and loss of heat through lower- 
ing of temperatures. 

In hand fired boilers the Bur- 
eau of Mines has tested out the 
two methods of firing com- 
monly used. One is the spread- 
ing method wherein small 
amounts of coal are cast on the 
fire either in ‘‘strips’’ or over 
the entire grate area. The con- 
clusion stated is that this 
method gives higher CO, 
lower temperatures in gases 
leaving the boiler, greater uni- 
formity in furnace tempera- 
tures, and better over-all fur- 
nace efficiency. 

The other or coking method 
requires fresh coal in larger 
amounts to be fired near the 
doors, and when coked, to be 
pushed further back, progres- 
sively. Where the furnace de- 
sign is such as to pass the gases 
horizontally to the rear over 
the fire bed and thus permit 
the flaming area to force com- 
bustion of the volatiles from 
the coking coal, then this sys- 
tem of firing is applicable— 
otherwise not. The coking 
method can be used only with 
a rather steady steam demand 
and does not lend itself well to 
handling of a fluctuating load. 
Ordinarily this method is pro- 
ductive of less smoke, but be- 
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ause of the necessary expos- 
ire of large areas of the grate 
vhile moving the fuel bed sec- 
ionally to the rear, as des- 
ribed, large losses are bound 
o occur from excess air enter- 
ng. 

Any hand firing is hard 
yhysical labor, yet requires 
kill and care. The man who is 
lever enough to give this sub- 
ect the proper study usually 
promotes himself out of the 
ireman's job. Right here the 
ngineer should provide for a 
'eeord of flue gas analysis 
rom which he can identify the 
inguarded and  unguessed 
vastes always present, and im- 
jrove firing conditions and 
nethods by knowing exaetly 
vhat is needed. 

In any event, light and fre- 
juent firing should be done. 
This insures the fuel supplied 
searing a better relation to the 
1sually constant air supply we 
ind in hand-fired plants, like- 
wise tending to prevent thin 
spots occurring in the fire and 
burning through, to admit ex- 
cess air. 

Ideal conditions eall for the 
admission of larger quantities 
of air over the fire immediately 
after throwing on fresh coal, 
so the prompt combustion of 
the distilled volatiles may be 
correctly accomplished. Then 


this excess air supply should 


be cut down by steps. It is 
readily seen how impossible is 
the giving of such care on the 
part of the average fireman, 
this fault being nevertheless a 
very substantial factor in the 
constant waste of fuel. The 
method of lighter and more fre- 
quent firing is therefore seen 
to be the more practical and 
efficient, in a general sense, and 
considering conditions broadly 
as we are apt to find them in 
the average furnace room. 


STOKER FIRING 


As to stokers, there are three 
general types, the chain or 
traveling grate, underfeed 
types and overfeed types. All 
provide for the coking or pro- 
gressive method of firing, sub- 
jecting the coal to distillation 
at a constantly increasing rate 
until it reaches the fire zone 
and is there consumed. 


Stokers of most types are 
and can be operated with nat- 
ural draft. However, those 
stokers intended for burning 
fine sizes of coals are neces- 
sarily equipped with forced 
draft devices, feeding air un- 
der whatever pressure may be 
needed. Forced draft is often 
arranged for in order to drive 
boilers at an over-rating. 

All styles are power driven. 
The fuel is fed from hopper 
supply at rates which can be 
governed. The speed of travel 
of the fuel bed can be regu- 
lated. Thus it is possible to 
feed fuel at whatever rate will 
insure its complete burning by 
the time the discharge point 
has been reached, without 
carrying unburned portions 
over into the ash pit. Like- 
wise the rate of combustion 
and amount of coal burned 
can be adjusted in accord with 
the demand for steam, more 
closely than with hand firing. 
The operator need attend but 
one or two adjustments with- 
out extra labor, to vary his 
steam output. 

Stokers allow larger amounts 
of fuel to be handled at lower 
costs, permit boiler capacities 
to be attained or exceeded with 
greater ease and the certainty 
of uniform results, and, when 
used, the engineer is able to 
establish a closer system of 
economical combustion, as a 
rule. 

The stoker alone does not 
solve the problems of best effi- 
ciency and economy. Any 
method of firing steam boilers 
to the best advantage requires 
understanding of the subject 
of combustion, care and study 
in application, proper instru- 
ments for study of boiler and 
furnace conditions, all so that 
facts can be known and not 
guessed at. Some of the prac- 
tical angles of this subject of 
correct operation, when pre- 
sented, will help the plant ex- 
ecutive to a working under- 
standing of what can be and 
is being done in this depart- 
ment toward an appreciable 
saving in fuel and operating 
costs. 

It is far from being a difficult 
subject. It is merely not widely 
and thoroughly understood as 
yet. 
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Do It Mechanically 
—by the Keller Method 


A few illustrations showing how 
Mod- 
ern efficiency makes 


hand methods obso- 


lete. 


the drop forger is doing it. 


A large wrench manufac- 
turer is cutting dies like 
these on a Keller Auto- 
matic Machine in eight 
hours. 


Intricate locks and deep cutting 
present no difficulty to a Keller 
Machine. Note how it has re- 
produced in steel two impressions 
with locks and all, from a plaster 
pattern—working automatically. 


Ford Steering Knuckle—the dies are cut automatically 
in 13 hours. 
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There is no size limit—anything from a clevis to a crankshaft. 


The Keller method is applicable to every industry 
using Dies, Molds, Core Boxes and Patterns. 


ASK HOW IT APPLIES TO YOU 


KELLER MECHANICAL ENGRAVING CO., 


58 Washington St., Brooklyn. N. Y. 


54 


N A j * 
M ia 
- : 
i 
; 
. 
, , 
i d L 
2 4 > ` 
ls A st 
` 
E ' 
I Vee f t 
E 2 1 
4 
4 » 
à ts d 
. 
' 


CONVEYOR 


Conveys Coal, Ashes, Phosphate Rock, Cement 
Clinker and other similar bulk material with little 
attention, handling large tonnage at a very low 
maintenance and operating cost. 


A RUGGED, RELIABLE MACHINE—GOOD 
FOR YEARS OF HARD SERVICE. 


Catalogue G-20-2 fully describes the machine and 
contains detailed information helpful in adapting it 
to new or old Power Plants, Cement Mills, Coaling 
Stations, etc. Copy gladly sent to those interested. 


C. W. HUNT CO,, Inc. 


Main Office and Works 


WEST NEW BRIGHTON, NEW YORK 


Phillips, Lang & Co., Inc. 
538 South Dearborn St. 
Chicago, Illinois 


Ernest F. Learned, 
141 Milk Street 
Boston 9, Massachusetts 
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I. Pivoted bucket conveyor with cast iron buckets. 
3. Conveyor with sheet steel buckets fon handling coal'jinstalled in large 
Pumping Station. 
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Hunt Pawl Driver which insures an"even pull on conveyor *hain at all times. 
Upper and lower run of conveyor with sheet steel buckets showing one of the many 
methods of supporting conveyor. .'' 
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The Future of Electrical 
Engineering 


(Continued from Page 23) 


ater. A water power oper- 
ting by itself is obviously 
imited in its capacity to the 
mallest stream flow of the 
rear. By inter-connecting a 
umber of water powers this 
isadvantage becomes much 
ess since the periods of low 
vater will not in general coin- 
ide. Further temporary re- 
serve power will be afforded 
)y steam stations connected to 
he same system. Where it is 
raetieable to do so the steam 
renerating stations feeding 
nto such a system will un- 
juestionably be located at the 
nine mouths, thus avoiding 
he transporting of coal over 
ong distances and relieving to 
. large extent the load upon 
ur railroads. It is unfortu- 
ately impracticable in many 
ases to do this since fre- 
juently a sufficient supply of 
vater for condensing the 
team is not available. The 
levelopment above indicated is 
oing on day by day and is only 
, question of time until the 
reater portion of our power 
vill be generated and trans- 
nitted in this way. 


RairLwavy ELECTRIFICATION 


One of the great needs of 
oday is the further electrifica- 
ion of railroads. The steam 
ocomotive, as we know it to- 
lay, is a magnificant piece of 
york, but it apparently has 
eached nearly the limit of its 
levelopment, both in power 
nd in economy. A pound of 
oal burned in a first class mod- 
rn plant will do from three to 
ve times as much work as a 
ound of coal hàm d in the 
est locomot*&, If we are to 
onserve our coal resources 
bvious]y one of the fist pla 
) Staaten with the, stea l 


10ta | 
the f 


cation will greatly increase the 
capacity of our railroads and 
will of course tend to relieve 
freight congestion. The great 
thing standing in the way of 
the electrification of the rail- 
roads today is the lack of avail- 
able money to make the change. 
No one doubts that the saving 
would easily pay for the cost 
of the change in many eases, 
but if the railroads have not 
the ready cash they are help- 
less. This is a condition which 
we hope to see improved in the 
near future. 


The creation of the super 
power system mentioned above 
will obviously assist greatly in 
electrification of the railroads. 
If the railroad is paralleled by 
a transmission line it will ob- 
viously be much easier in most 
cases for it to purchase its 
power than to build power 
plants and transmission lines 
of its own. Not only will the 
initial investment be much less, 
but probably the power can be 
supplied at a lower rate than 
the railroad could generate it 
for itself. 


ELECTRICAL HEATING 


It will unquestionably occur 
to many people that with a 
power system as above out- 
lined, electric heating of homes 
would become practicable. 
This, however, is one of the 
things which is apparently 
hopeless. Even our best power 
stations waste far more of the 
heat of the coal than they are 
able to use. It is obviously 
impossible to generate power, 
wasting in the process three- 
fourths of the heat value of the 
transmit it over long dis- 
at a heavy expense for 
grs and waste still 
> way and then use 
heating in such 
wete with coal. 
o priee for 
see now, 
man’s 
for 
ed 
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Stop the Time 
Waste on Drinks 


How much time do your men 
spend each day going for 
drink? If they must seek a 
distant hydrant, five minutes 
is a conservative estimate. 
That amounts to twenty-five 
hours annually. Multiply this 
by the number of men in your 
employ —doesn't the tremen- 
dous time loss convince you 
that convenient drinking equip- 
ment will save money in your 
plant? R&S fountains can be 
placed anywhere — there's a 
style that fits conditions in your | 
factory. And they are thor- 
oughly sanitary. Lips cannot 
touch the mouthpiece—con- 
taminating germs cannot fall 
back into the jet. Scores of big 
and little concerns are saving 
hundreds of dollars annually 
with these fountains. Write to- 
day for complete catalog and 
free information. 


Rundle-Spence Mfg. Co. 


Milwaukee Wisconsin 


R&S FOUNTAINS 


What Would You Rate 
in the Edison Test? 


What difference does it make? Noone knows 
everything—no one needs to. 


The essential thing is to know where 
to get the knowledge you want when 
you need it. 


We are the source of the scientific and tech- 


nical information you need. Let us tell you, 
and keep you informed. 


What are YOUR needs? 


NN NS 7 


ESEARCH SERVICE 


East 40th Street | New York, N. Y. 
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Boiler Room Economy 
—a fact 


No boiler room can be run efficiently if the regula- 
tion of the feed water is left entirely to the hu- 
man element. 

The water level should be kept constantly at the 
proper point in order to be assured that coal is not 
wasted unnecessarily. 

The VIGILANT Feed Water Regulator, the premier 
regulator in the field, has been giving steady reliable 
service for over 25 years. It holds the water level to 
a given point. There are no complicated parts to ad- 

just or get out of order. It can- 

VIGILANT not fail to operate because it de- 
Feed Water pends on gravity for its action. 
Regulator It is an absolute safeguard 
against explosions because low 
water is impossible with the 


VIGILANT. 


Our catalogue describing the Vigilant 
Feed Water Regulator and our other steam 
specialties should be in your files. 


Send for it. 


The Chaplin Fulton 
Mfg. Co. 


28-36 Penn Ave. 
Pittsburgh Penna. 


=~ be realized. 


— 


— Right Ir 
with rate of flow, temper: 
perfect control if you equ 


TURBO AIR WASHEI 


This wonderfully efficient unit suppli 
constant volume of pure air, regardles 
atmospheric conditions, and keeps 
room temperature practically uni 
whether outside temperatures are 46 
low zero, or 100 in the shade. 


Send for free book on air washin 
and conditioning today. 


Bayley Mfg. Co., Dept 
Milwaukee, Wis. 


clearly an increasing use of 
electric heating in the various 
industries, for example, in the 
production of fine steels, in 
heating electrice ovens and 
other places where localized 
clean heat is necessary. In 
fact this phase of the utiliza- 
tion of electricity has already 
assumed tremendous impor- 
tance. Electric cooking falls 
in this catagory and there is 
little doubt but that it will be 
extensively used in the future. 
The cost will probably always 
be a little greater than the cost 
of cooking by gas, but conven- 
ience and cleanliness will im 
many cases compensate for 
this small additional cost. 

The electrified ship, as far as 
battle ships are concerned, has 
already become the standard 
and there is considerable 
reason to believe that electrie 
propulsion will be used exten- 
sively for other large ships. 
It is, of course neeessary to 
generate the power by means 
of an eleetrie generator driven 
by a steam turbine and conduct 
it by means of cables to the 
motor which drives the propel- 
ler. There are certain techni- 
cal advantages in doing this 
rather than driving the pro- 
peller direet by the steam tur- 
bine but a full discussion of 
this would be out of place here. 

All the above extensions of 
the use of electricity are in my 
opinion clearly in sight. In 
addition electrical engineers 
lave their dreams which they 
would like to see come true and 
some of which may some day 
One dream is the 
light storage battery. It is un- 
Varennes | "^v to store 


Industry Illustrate: 


. of ear would weigh only a fs 


pounds. Were some invent 
to produce a battery capi. 
of storing somewhere near t 
same energy per pound 
weight as we ean now store: 
coal or gasoline, there isv 
question but that the gasol: 
automobile would  disapper 
almost over night and we cor 
substitute for it the compar 
tively simple, cheap and nois 
less electric automobile. | 

hardly necessary to add th 
no such battery is in sight, |) 
it is a pleasant dream that : 
may indulge ourselves in wh 
we have nothing better to 

The direct production 
electric power from coal wi. 
out the interposition oi 
boiler, steam engine and ele 
tie generator is another fave 
ite dream. If this can ever“ 
carried out it will work an ii 
dustrial revolution greater p! 
haps than any we have eve 
seen. Numerous attempts hav 
been made along this line, bi 
the indications of complete si 
cess are very faint. 

The wireless transmission 0 
power is a favorite theme v: 
our newspapers. Apparent! 
there is no inherent reason v: 
this could not be carried o 
provided it were done o: 
large enough scale; namely t 
one unified system supply 
the entire world with pow” 
No method has ever be 
worked out of directing wir 
less waves with any great d 
gree of accuracy. Anyo 
who wishes ean erect an aer 
and tap into any of the wa" 
that happen to be going“ 
This is one of the obstacles ' 
the way of the wireless te! 
phone as a universal means“ 
communication since so far! 
means has been found of 4 
recting the waves enough ' 
make communications se! 
Besides this difficulty there 
not, at present, in sight 9 
* ihid of n motor which coul? d 

"tel by the c 

"iom electri 
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“Its a Mathews." 


Saves Forty Dollars per Day 


THE PIONEER PAPER CO., Los Angeles, 
is doing this with a Mathews Gravity Convey- 
ing System. 


Rolls of Roofing Paper are delivered by gravity from one building to another, over a bridge with 
aclear span of ninety feet as fast as ten men can handle them at the finishing bench. The work 
was formerly done with industrial track and truck system. 


Let a Mathews Engineer Solve it for you. The service is free. 
Send for a General Catalog. 
MATHEWS GRAVITY CARRIER COMPANY 
ue M ndo London, England 157 Tenth St. ELLWOOD CITY, PA. 


ä What Is Your Conveying Problem? 
: 
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YOU TOO MUST BE THOROUGH 
IN YOUR SALES METHODS 


| 
| Proper market analysis and sales effort just now means the difference between full capacity 
roduction and ‘‘No Business." A swinging leaf fixture with maps, covering the entire United 
States, or just the states you need, will help you picture conditions so you can successfully judge 
your sales policies. 


Some Things This Outfit Can Do For You Edexco Standard Equipment is Different 
i Siow rita ta Benoit dici A Map System is not just a Map System—It must be 
2. Show you to which agent or territory inquiry Dependable and Durable. 
| should be referred. Edexco Specifications 
| 3. Save hundreds and perhaps thousands of dollars by economically LEAVES —EDEXCO Cork Mount made exclusively by us.) Pins are 
routing your salesmen. NM ....*. held securely but are easily inserted and removed. Repeated 
4. Show results of advertising campaigns graphically, disclosing holes insertions in same spot do not affect this EDEXCO Mount. 
| or gaps in territory which are not covered by mediums you are MAPS. EDEXCO Outline Maps, plain white with black printing 
| using. . " show up pin colors best but we can supply maps of any maker 
5. Show your Directors what your campaigns are accomplishing and on our fixtures. | 
where effort is needed. 


| 
| 
FIXTURES —5;" Steel Tubing Leaves, strong construction fixture in 
! . un ee FINISH Transparent, washable lacquer over surface of all maps so 
Educational Exhibition Co., 127 Custom House St., you can write on them in ink or pencil. 
Providence, R. I. MAP PINS—EDEXCO Solid Color Glass Head Pins, made exclusive- 
T ly in our own factory. The value of permanence in colors can- 
- Send mo, without obligation, details of EDEXCO Swin ging Leaf Fixture F355 
Map Equipment. I am especially interested in (check if 300 desire) 5 Pins vin a jus pi 5 glass. It ane 
; ade and will not chip off. e have the largest assortment 
| UL Fixtures [_] Map Mount [_] Map Pins shapes, sizes and colors available anywhere. 


Namen sh z ee Gaia SERVICE—We intend to sell you only the outfit best for your pur- 
A RETENTO y pose. You will find us glad to work carefully with you to 
CCC e e 
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brass band in your plant 


ITH a band blaring 
away at the head of 
the line, how little the 
marchers care for fatigue, 
heat, or dust! For it is the 
rhythm that makes march- 
ing easy. 


Conveyors will bring this 
same rhythm to your plant. 
The workmen on your various 
machines become tuned up” 
to a certain production rate 
setby the conveyors. You will 
find the output will greatly 


exceed the result from hap- 
hazard working. For the 
workers will unconsciously 
work at a more rapid rate 
and with less fatigue. 


With conveyors, materials 
no longer stack up between 
machines, but go from pro- 
cess to process in an orderly 
way. This is the very life of 
efficient production, and only 
by mechanical conveying 
systems can this result be 
obtained. 


THE LAMSON COMPANY 


100 BOYLSTON ST.. BOSTON. MASS. 
Branches Everywhere 
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M COWAN TRUCK CO. 
HOLYOKE MASS. 


3 $9720 a Year Saved by 


Cowan Electric Lift Truck 


And this is the saving in wages alone, in the Ge 
W. Prentiss ( Company plant at Holyoke, Mass, 
where one Cowan Electric Lift Truck replaces 
eight men. | 


In this plant manual methods of moving loads of 
rod and wire through progressive manufacturing 
operations have been replaced by the Cowan Lift 
Truck and skid method—practically eliminating all 
rehandling with its great waste in time and labor 
Here, a Cowan Electric Lift Truck, operated by 
one man automatically picks up, conveys, and dè 
posits skidded loads weighing hundreds of pounds 
and, as well, hauls trailers. 


A Cowan representative will gladly talk to you 
about effecting similar economies in your plant. Or 
we shall be pleased to send you a copy of Bulletin 
No. 5. 


Cowan Truck Co., 6 Water St., Holyoke, Mass 
New York Office: Grand Central Palace Offices in Principal Cities 


INDUSTRIAL 
TRUCKS -TRACTO|! 
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“I took this 
chance and Won! 


p? 


“Jim, old man, how did you ever put it over?” It 
was after business hours, and Perkins---who asked 
the question---had stepped into the office of the 
newly appointed General Manager for a talk. 


Perkins was sore. Until recent- 
ly, both Edmonds and he had been 
Department Managers for the J. 
J. Black Manufacturing Company. 
But something had happened dur- 
ing the week just past to change 
allthis. The former General Man- 
ager unexpectedly resigned. The 
Board of Directors m et to appoint 
a successor. Edmonds got the job. 

Perkins was stunned. Not be- 
cause he had expected to get the 
position himself, but because he 
didn’t see why Edmonds had land- 
ed it. He was frankly curious. 

Jim, old man, how did you ever 
put it over?" 


Getting Out of a Rut 


And then Edmonds told him. 
"Perkins, you and I were both 
doing the same kind of work. We 
knew our respective departments 
pretty thoroughly, but right there 
our knowledge stopped. We were 
strictly one department men, and 
as such, our value to the Company 
was limited. 

“We both worked pretty hard 
but we didn't seem to get ahead. 
We seemed to have found our level 
—it was just high enough to keep 
us from becoming discontented. 

“But one year ago I woke up. 
An advertisement did the trick. 
It was a Home Study Course 
Advertisement but not the usual 
kind. This advertisement offered 
me a Course of Study in Industrial 
Engineering and Factory Manage- 
ment. As a Factory trained man 
it appealed to me at once as an in- 
tensely practical course. It told 
me in plain fashion what I wanted 


to know. 
A New Kind 
: of Training 
TEN X 


“I saw a chance to 
M 


train myself, during 
<r 


— 


my spare time, in the 


fundamentals of big business —a 
chance to study the basic principles 
which govern factory organization 
and administration, the selection 
and layout of buildings and equip- 
ment, the planning and routing of 
Work, wage systems and bonus 
plans, cost accounting, the gen- 
eration and use of power, the val- 
uation of property, statistical con- 
trol and all other factors which are 
conducive to maximum production 
at minimum expense. 

“I acted then and there. 
this chance and won.“ 

Thousands of factory trained 
men, among whom are presidents, 
general managers, superintendents, 
industrial engineers, foremen, cost 
clerks, accountants, storekeepers, 
inspectors and plain, every day 
workers at the bench have seized 
the same opportunity which came 
to Edmonds, and have been helped 
to bigger jobs and better salaries 
by enrolling in the , Factory Man- 
agement Course and Service" offer- 
ed by the Industrial Extension 
Institute. 


An Organized Course 
of Study 


This remarkable course is the only one 
of its kind in the world. It is a prac- 
tical, non-technical course for the prac- 
tical factory man. It is based on the 
University plan of 
organized study, con- 
sisting of lectures, 
talks, reading assign- 
ments, text books, 
problems and model 
solutions to these 
problems. The 
Consulting service, 
which is part of the 
Course, is intended 
to help you meet and 
solve the questions 
which arise in your 
daily business. 


I took 
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No University has been able to pre- 
sent a Course like this one. It would 
be impossible to hire as teachers the 
sixty prominent industrial specialists 
who have personally cooperated to pro- 
duce the Factory Management Course 
and Service. The combined experience 
of men like Gantt, Towne, Babson, 
Ficker, Steinmetz, Franklin, Going 
etc., each a recognized expert in his 
own particular field—has been syste- 
matically arranged and presented in 
plain, understandable language so that 
you can profit by it. 

You will understand what men at the 
top think about the “Factory Management 
Course and Service" when we tell you that 
35 per cent of the last 1000 men to enroll 
were managing executives. This does not 


include any man below the position of 
superintendent. 


Wanted—The $20,000 
Man 


The demand for men trained in industrial 
management is far greater than the supply. 
Big business is literally begging for the man 
who can hold down a $20,000 job. 

Show your will power! Make up your mind 
to get out of the rut of routine and begin now 
to prepare yourself for a bigger, broader job. 

The man who studies this course conscientiously 
will quickly qualify for greater responsibilities, 
and,what is much more important, he will find his 
qualifications recognized and the responsibili- 
ties thrust upon him. 

You have read this advertisement. 
the chance it offers you. 
below and send for: 


Now take 
Tear off the coupon 


“Thinking Beyond Your Job" 


the interesting 100 page booklet that tells you, 
without any obligation on your part, everything 
you want to know about the Factory Manage- 
ment Course and Service. 
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INDUSTRIAL EXTENSION INSTITUTE 
9 East 45th Street, New York City 
Gentlemen: 


Send me without obligation your 100 Page Book Think - 
ing Beyond Your Job." 
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THE MOST ECONOMICAL 
AIR COMPRESSOR AND VACUUM PUM 


NASH O HYTOR 


PUMP OUTLET 


qiue 
NN Eo. 


HE HYTOR COMPRESSOR is valve- 
less, has no gears, loose moving or recip- 


rocating parts, no piston packing to re- SHAFT MOUNT. 


ED ON ANNULAR THE ROTOR IS TH 


new, no cylinders to lubricate and no bearing BALL BEARINGS AND. CAST 00 
adjustments to make. LS DP CASING PIECE WITH HEAV 


SHROUDS CAST h 
The rotor, the only moving part, is cast in — 
one piece, the blades being rigidly reinforced 
by e The rotor is mounted on a short, 
stiff shaft supported at each end by the high- 
est grade annular ball bearings mounted out- 
side of the casing. 


-——— LARGE CLEARANCE 


© 


r e OUTLET PORT 
As the ‘image etn clearance is large, there is ; 


no possibility of the ends of the rotor blades 
coming in contact with the casing. 


The original high efficiency is maintained in- 
definitely in continuous service. 


AIR IS DELIVERED FREE 
FROM PULSATION BE 
CAUSE AT LEAST Sik 
BLADES ARE DELIVER 
ING SIMULTANEOUSLI. 


The air is thoroughly washed during com- 


pression and contains no oil. ROTOR RUNS IN CASING 


WITH LARGE PERIPHERA 


CLEARANCE. NO SLIDING 
Hytor compressors occupy very much less VANES NOR INTERIOR LU. 
floor space and are much lighter in weight than BRICATION. INLET PORT 


reciprocating compressors. They run without 


vibration. 


The cost of installation is greatly reduced 


as no expensive foundations are necessary. A ROTOR in hydraulic balan 


revolves freely in an elliptical ca 
ing filled with water. The water, 
turning, with the rotor, and cor 
strained to follow the casing by 
centrifugal force, alternately tc 
cedes from and is forced back into 
the rotor, twice in a revolution. 
As the water recedes from the rotor 
it draws in air through the inlet 
ports. When the water is forced 
back into the rotor by the converz 
ing casing, the air is first com 
pressed and then discharged through 
the outlet ports. 


No 155 attendance is required as there 
are no adjustments to make. The cost of up- 
keep is negligible. 


Hytor compressors are quiet in operation. 


This celluloid | 
graphic device 
with movable 
rotor clearly 
illustrates 
the operat- 
ing prin- 
ciple. 
Send for 
your 


copy. 


At pressures up to and including 
15 lbs. per square inch, and vac- 
uums up to 20 inches of mercury, 
the Nash Hytor affords the simp- 
lest and most economical means for 
handling air or gas, for all of the 
usual purposes where air under 
pressure is required, and they can 
be used on many special services for 
which the ordinary compressor is 
not adopted. 

It is common practice in hand- 
ling mildly acid vapors to re-circu- 
late thru the pump an alkaline so- 
lution for the protection of the cast 
iron structure of the pump. In 
handling chlorine gas, concentrated 
sulphuric acid is re-circulated. 


Air handled by the Hytor is de- 


NASH ENGINEERING CO. 
SOUTH NORWALK, CONN,, U.S.A. 


4 


Please send graphic device also 
bulletins covering 


U Hytor Air Compressors 

L] Hytor Vacuum Pumps 

C] Return Line Heating Pumps 
L] Boiler Feed Pumps 


livered absolutely clean and free 
from dust or oil; a great advantage 
in the agitation of good products or 
in absorption processes where dif- 


fusion of air is accomplished by~ 


blowing thru filters, porous blankets 
or small orifices. i 


.fect connected 
to electric motor. 


No. 1 
Nash Hytor 
Compressor di- 


Capacity 100 cu. ft. 
per. minute. 
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A Matter of Monuments 


the World, only one remains— - 

and that the oldest of them all, 
the Great Pyramid of Cheops. Built of 
huge blocks of stone, this monument 
stands some four hundred and eighty-one 
feet high and seven hundred and fifty- 
five feet broad at the base—a structure 
built solely by man-power. 


O: the ancient Seven Wonders of 


According to earliest recorded history. 
when Cheops became king of Egypt some 
6,000 years ago, he closed all the temples, 
abolished religious sacrifice, and made 
all the Egyptians labor on his monu- 
ment—working in relays of 100,000 men 
every three months. And, says Herodo- 
tus, the ancient historian, in order to ob- 
tain the money necessary to complete this 
pyramid Cheops sacrificed the honor of 
his daughter, who built herself a smaller 
pyramid of the stones given her by her 
lovers. 


We know that the stones were sawed 
by means of jewelled bronze saws set 
with corundum or diamonds. How they 
were transported after being sawed, and 


. how the stones were set in place, remains 


an unsolved riddle. Nor do we know 
exactly how long it took to complete the 
work—though it is known that Cheops 
reigned for about twenty-six years, and 
this pyramid was his life-work. 


The enforced labor of one hundred 
thousand men employed for probably a 
quarter of a century—enforced labor 
which interfered with the people's accus- 


tomed pursuits and took no care for their 
wishes or happiness—and all for the 
glorification of one man! 


Contrast this with the most modern of 
industrial Wonders. of the World—the 
Ford Motor Company. Founded on the 
vision of one man for supplying a com- 
modity of universal use, quicker and 
cheaper transportation, this undertaking 


has grown into a stupendous project 


whose development has not yet even be- 
gun to reach its full scope. 


Started only twenty years ago, depend- 
ent not upon the power of a king to draft 
labor, but upon the ability of a man to 
attract labor; employing this labor not 
for self-aggrandizement, but for the re- 
alization of a universally beneficial idea; 
handling this labor not to interfere with 
the worker's happiness, but instead in- 
creasing both his happiness and his self- 
respect through common sense methods— 
and thereby, in a period of strikes and 
general unrest establishing the enviable 
record of never having had any labor 
troubles—these things, and others too 
numerous to mention, make this a monu- 
ment beside which the Great Pyramid 
of Cheops sinks to insignificance. 


It is not birth, but brain-power, that 
makes a man powerful today and enables 
him to make a lasting impression on his 
times. It is not the size of his creation, 
but the measure of its benefit to others, 
that determines the greatness of the mon- 
ument by which his memory shall be pre- 
served to future ages. 


Reginald Gordon, Associate 
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Industry Illustrated 


Behind the Scenes at the Chicago 
Board of Trade 


Mechanical Devices of the Worlds Greatest Grain 
and Provision Market 


By ROBERT H. MOULTON 


HICAGO is the greate; 
grain and  provisi; 
market in the work 
Here four hundred milio 
bushels of grain are receive 
annually, and six hundred mi. 
lion pounds of pork. And th 
Chicago Board of Trade. 


a. 


whose floors trading in wheat 
corn, oats, rye, barley, an 
pork products takes place, i: 
an integral part of the distrib. 
utive center by which this gre: 
food stream is regulated; th: 
Board may, in fact, be calle 
the very nerve-center of t 
grain trade of the world. sin: 
here are reflected world.wii 
conditions as regards growin 
crops, and the movement ani 
consumption of crops. 

There are few outside of th: 
grain and provision business 


Ut 


- Telephone operators signaling orders to 
* NEN . m | brokers in pits. 
EN » i 
* ts . >S 


Man at right writes prices on slips 
of paper and passes them to man at 
left who stamps them with chrono- 
graph (shown under his right hand) 


however, who know that the 
Chicago Board of Trade itsel! 
does no business, but merely 


and hands them to telegrapher above. provides a place where buvers 


and sellers the world over 
through their representatives 
meet and trade in these com 
modities. 

In order that buyers ani 
sellers may have all informa 
tion possible to guide them in 
reaching their opinions as t 
values, the exchange acts as s 
clearing house of data upon 


— 
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& 


Man in center stamps slips of papers on 
which prices are written with a second 
chronograph and hands them to telegrapher 
(seated) who transmits the information by At the right—Telegraph department 
Morse code to office of the ticker company. of the Board of Trade. 
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Sending keyboard of the news or 
broad-tape ticker. 


Quotation tickers at left; news or broad- 
tape tickers at right. 


erop conditions, shipments, vis- 
ble supply, and so forth. 
Through a wonderful system 
f news service, necessitating 
the cooperation of thousands 
of correspondents and agents, 


there is collected here all infor- Ticker keyboard operator receives 1 
mation which is likely to have prices by Morse code (through l 
K Á medium of telegraph sounder) from 
an y effect upon the trade, In- telegrapher near the pit and re- | 
eluding prices of the different transmits it over the line to the 
rapi tickers. 


commodities in every consid- 
erable market throughout the 
world, and this information, 
with absolutely no restrictions, 
is sent broadeast for the benefit 
of producer and consumer 
alike, without prejudiee and 
without partiality. 

There are two classes of 
transactions on the Chicago 
Board of Trade. The first is 
what is known as the spot“ 
or cash transaction and takes 
place in much the same manner 
that sales of other commodi- 


«" C2 EI 


At the left—Radio depart- 
ment of the Board of Trade, 
showing receiving apparatus, 
used in verifying information 
sent out by the Board of 
Trade and in receiving in- 
formation from other stations. 


(Continued on Page 26 ) 


Showing how the news or E A ORI > 
broad-tape ticker prints reges 
items. — - 


Left—Radio department of 
the Board of Trade, showing 
sending apparatus, 


Concrete as 


LTHOUGH the Romans 
were very 
having the artistic ar- 
chitectural sense of the Greeks, 
they were immensely greater 
engineers, and as practical as 
Americans have been charged 
with being. They made a 
habit of looking over every- 
thing they found around them 
or in the countries they con- 
quered, and applying it to the 
upbuilding of Rome and other 
uses of their own. At some 
time or other,—there is no rec- 
ord of just when,—the Romans 
discovered that the lava or 


far from 


Industry Illustrate 


Used in Ancient Rom 


By H. H. MANCHESTER 
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roeks of the distriet which had 
been covered by volcanic erup- 
tions, made a cement which 
was unaffected by water and 
even harden under 
They of course knew 
nothing of the chemical rea- 
sons for this phenomenon, al- 
though at the period there was 
considerable discussion about 
this pozzolana, or burnt earth, 
which constituted the cement. 

Vitruvius, the Roman archi- 
tect who lived about the begin- 
ning of the Christian Era, 
gives his version of the nature 
of pozzolana in a passage 
which runs in part as follows: 

There is also a sort of pow- 
der which by 
causes remarkable results. 
is found in the district about 
Baiae and in the neighborhood 
of the towns round about Mt. 
Vesuvius. substance 
when mixed with 


strong buildings 
kinds, but even when piers of 
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Cross-section, showing one of the methods 
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An ancient Roman aqueduct, lined with con- 
crete and finished off with cement. 
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Reticulated facing on concrete, 
as used in an ancient Roman 
Wall. ; 
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used by the Romans in facing off concrete 
work; triangular stones or bricks embedded 


in the mixture. 


it are built in the sea, they s 
hard under water. The reas; 
for this seems to be that th 
earth on the slopes of th 
mountains in these districts i 
hot and full of hot spring 
This would not be true unles 
the mountains had under they 
great fires of sulphur or alu 
So the fire ar 
the heat, coming up hot fror 
far within through the fs 
sures, make the soil there ligi: 
and the tufa found there i 
spongy and free from moi 
Hence when the thre 
substances, all formed on: 
like principle by the force 
fire, are mixed together, t: 
water suddenly taken in make 
and the mixtur 
auiekly hardens so that it se: 
into a mass which neither t: 
waves nor the force of th 
water ean disintegrate. 

“The sort of spongy-stor 
found in this region is not pr 
duced everywhere, but on; 
about Aetna and among t 
of Mvyvsia, 
Greeks call the Burnt Di 
triet," and in other places“ 
the same singular characte 
Since in such places there ar 
found hot springs and wam 
vapor in excavations on i 
and the ancient: 
tell us that there were ont 
fires over the fields in thios 
verv regions, it seems certa 
that moisture has been drive 
from the tufa and earth by tht} 
force of fire, just as it is fron 
limestone in kilns."' 

It is a sad commentary 9 
Vitruvius’ remarks, that th 


or asphalt. 


them cohere 


mountains, 


The Roman use of molds in their concrete 
Only very recently have 
made any radical improvements 
forms or molds over those used two thou- 


construction. 
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voleanie eruptions which he 
placed in the almost forgotten 
past, were so soon renewed 
and swept over Herculaneum 


and Pompeii. 
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At first the Romans in their 


, concrete regularly made use of 


lumps of tufa, but later they 
employed lava. travertine, bro- 
ken bricks, and all the chips 
from the stone mason’s yard. 

Employing this concrete, 
they developed a new style of 
architecture in which great 
spaces were covered with 
vaults and domes cast in semi- 


Remains of a Roman water- 
distributing reservoir con- 
structed of concrete. 
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A bas-relief on Trajan's column shows 
and use of concrete slabs by soldiers for constructing 
breastworks. 


fluid eonerete. This gave the 
form of the areh without the 
heavy thrust which would have 
resulted from true arches. 
Massive walls were con- 
strueted with the use of molds. 
Upright timbers from 10 to 15 
feet long were fixed in rows on 
each side of the wall to be 
made. "Then planks about ten 
inches wide were nailed to 
them so as to form a mold into 
which the half-fluid mixture of 
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the manufacture 


pozzolana, lime, and stones 
was poured. From the re- 
mains it may be seen that a 
tier of concrete about three 
feet high was made at a time, 
in order to allow for proper 
drawing and setting. When 
this was hard, another tier was 
cast on top of it, and when nec- 
essary the mold was removed 
and placed on top of the latest 
tier. 

The foundation was left of 


11 


uncovered concrete, but the 
upper walls, for the sake of 


appearance were usually faced 


with brick or stone. The walls 
of the pantheon for example, 
were of concrete about twenty 
feet thick; while the facing of 
brick was only about half a 
foot in thickness. There were 
various geometric methods of 
arranging the brick, the most 
popular of which seems to 
have been the opus reticulum 
or net-work pattern. 


Just why the Romans 


(Continued on Page 42) 
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Layers of concrete interspersed 

with brick slabs and faced with 

brick. A common method of 

wall construction at the dawn of 
the Christian Era. 
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The materials from which cement is made are widely dis- 
tributed in practically inexhaustible supply. But it is a long 
stretch from rock in the quarry to the finished product known 
as portland cement, "This picture shows the face of a cement 
rock quarry from which some of the raw material is obtained 
after blasting. In 1921, 14,000,000 pounds of explosives were 
used by cement manufacturers in loosening or breaking up 
rock so that it could be handled by the mill crushers. Inci- 
dentally, there were but seven fatalities recorded as the re- 
sult of using this enormous quantity of explosives. This is 
probably explained by the ceaseless accident prevention cam- 
paigns carried on among workmen by the individual mills. 
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After having been lvosened by explosives, cement rock 
is loaded into dump cars and hauled to the crusher 
house where it is reduced in size by putting through 
powerful gyratory or similar crushers. See photograph 
at the right. 


Not all is gold that glitters, as is 
evidenced by this photograph which 
shows a portion of the huge quan- 
tity of *wasted" material that must 
be stripped from the top of the ce- 
ment rock deposit, This has to be 
moved a sufficient distance away 
from the seat of quarrying opera- 
tions so as not to interfere with that 
work and involves railroad tracks, 
‘ars, and locomotives, and frequent 
relocating of such tracks as the pile 
of waste increases. 
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Industry Illustrated 


Burning, Grinding and 


How Portlant 


By H. Con 


HIS is a real mountain 
From it there comes an 
average of 400,000,00 

sacks of portland cement ; 
year—100,000,000 barrels. 4 
trip through a cement mil 
shows many sidelights. Near: 
ly one hundred different pro- 
cesses must be brought to bez 
upon the rock blasted from tl: 
face of the quarry before the 
resultant dry-as-dust material 
can be given its commercii 
name. 

Drilling in the limestone an! 
shale quarries naturally pre. 
cedes blasting. Then for th: 
twelve-months’ production you 
must shoot off  14,000,(0 
pounds of dynamite or oth: 
high explosives. 

Not all that goes into a bar 
rel of cement comes out. | 
takes one ton of rock to mak 
three barrels of cement—a los 
somewhere of 800 pounds df 
raw material. Pop-shootitg 
follows blasting in order to 
break large rock into pieces 
that can be handled by the 
steam shovel for loading into 
the ears that haul the raw mz 
terial to the erusher. 

Power in enormous volume 
must be direeted toward erusl- 
ing this material, drying 1 
grinding it, handling and 1e 
handling to and from storage, 
conveying to elevators, kilns, 
finishing mills, ete. An idea of 
the power required is learned 
from the fact that the elect 
‘al energy alone required d 
produce a barrel of cement 
would eost at household ratés 
more than the average price of 
cement at the mill. This illu 
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acking a Mountain 


ment is Made 
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rates the economies which in- 
ustrial management effects. 

If you were a jobber in fuels 
ou eould well afford to spend 
good sum of energy to get 
n order from the cement in- 
ustry for its annual fuel re- 
uirements. "The fuel bill of 
he industry for 1920 was rep- 
esented by approximately 8,- 
00,000 tons of coal, 2,300,000 
arrels of fuel oil, and a good 
iany million. feet of natural 
as. This makes anyone who 
as to think about keeping his 
ouse warm next winter, dur- 
ig a period of high coal 
rices, feel glad that he isn't 
unning a cement plant also. 
The industry has to go out 
nı the market for other things 
hat **go into"' a barrel of ce- 
nent. To keep machinery 
rom wearing out several 
imes as rapidly as it does in 
ormal use and under normal 
are, nearly 3,500,000 pounds 
lubricating greases were 
ised and the same number of 
allons of lubricating oils—a 
ill of around $1,000,000. 

1,500,000 linear feet of belt- 
ng. costing about $2,500,000 
night have had something to 
lo with ‘‘stiffening’’ the shoe 
narket. At any rate we’ve got 
o have cement in this Concrete 
\ge—and there’s where some 
f the leather went. 

4,000,000 fire brieks to line 
dlns. 

300,000,000 cotton sacks to 
deep tle annual production 
noving—a pretty good single 
tem of business for the cotton 


— . a 
In order that the cement plant may not have to operate inter- 
mittently considerable storage space must be provided for raw 
materials. This battery of huge concrete tanks is for storing 
ground raw material. They must be water proof and capable of 
withstanding heavy internal pressure. They are therefore the 
subject of engineering design based on the requirements to 

be met. 


This view shows a part of the “straight-line” arrangement 
of the buildings in a modern cement plant in order to fa- 
cilitate direct and uninterrupted progress of the handling 
of materials through various stages to finished portland 
cement. In the middle foreground are the kilns, next in 
line with the storage bins for raw materials referred to in 
the last photograph. The raw materials are fed into these 
kilns for burning and in their passage through the kilns 
encounter various degrees of heat until at the discharge 
end where fuel in the form of natural gas, oil, or pulverized 
coal is fed into the kiln, they are reduced to a glass-like, 
hard clinker. At the left is a close-up view of a kiln, 


From the pit beneath the 
crusher, the reduced mate- 
rial is elevated in the in- 
clined bridge shown in this 
picture to feed storage 
over secondary crushers. 
In these crushers the ma- 
terials are still further re- 
duced in size so that the 
particles after passing 
through dryers can be put 
through the first grinding 
preparatory to burning. 
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The immense length and diameter 
of cement kilns and the fact that 
they are charged throughout this 
length with a heavy load of mate- 
rials requires that they be support- 
ed at suitable intervals on trun- 


Industry Illustrate 


In some of the more modern cement 
plants electric power reigns sui- 
preme. This photograph shows the 
motor room in a large cement mill, 
each motor being connected to 4 
large cylindrical machine in which 


1 the clinker is ground into finished 
cement. These machines are 
known as tube mills. This pulver- 
izing is done in part by using in 
each one of these mils tons of the 
hardest kind of steel balls and tum- 
bling the contents around until at- 
trition has reduced the cement to 
such fineness that more than 75 
per cent will pass through a sieve 
having 40,000 meshes per square 
inch. 


nions resting on firm foundations. 
The driving mechanism is also lo- 
cated at this point since the kilns 
must be revolved at a determined 
speed in order to properly expose 
the contents to the heat necessary 
for burning the clinker. It might 
be interesting to here mention that 
the energy of the power and coal 
required to make a ton of cement 
would be sufficient to drive a five- 
passenger touring car 1,200 miles 
over the finest type of paved road. 
This would cost in gasoline alone Dl oS — TT 2 
more than two and one haif times 
as much as the total cost of a ton 
of cement at the mill. 
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vear's consumption of cement 
it would require 24-hour pe! 
day operation for 180 years t: 
complete the job. 

In cement manufacture coa 
is burned as a powder. It i: 
a good deal like a blow-torc 
operation. 95,000 000 tons o 
the coal consumed by the in 
dustry was pulverized for ns 


(Continued on Page 38) 


These are the tube mills in which the clinker is ground. 
These are referred to on Photograph above. 


and textile industries. Inci- 
dentally, replacements of sacks 
each year require a strip of 
cotton fabric 30 inches wide 
and 23,000 miles long—7,000 
acres. 

Multiplication helps to show 
the importance of some things. 
lf a single sack-filling machine 
had to work at sacking one 


The larger mills maintain enormous machine shops in 
order that repairs may be quickly and effectively made. 


The sacks are permanently tied at i 
top with wire ties and filled through ! 
valve at the bottom. If all of the c 
ment manufactured in one year Wi 
shipped at one time it would requin 
100,000,000 sacks at least to 4 
once and there would be no s 


Portiand cement is a product resulting 
from mechanico-chemical processes, 
So-called standard specifications which 


- 


have been formulated for the purpose MP a d | 3 98 11 11 aa in the mill for future prod 
of establishing minimum requirements . n * HUE E 7 i It i ton K sequently, there is an 
of quality are very exacting. An exact - e UE MUN bh ſe B g VW 7h 1 umount of money tied up in 


balance of the raw materials used must 
be maintained at all times and to check 
possible variations in chemical con- 
tent and physical requirements contin- 
ual testing of both raw materials and 
finished product is carried on. The 
chemical laboratory of a modern ce- 
ment plant is therefore a very import- 
ant detail in manufacture. 


cessary to handle the ou 
mills, It is estimated that 
square yards of cotton-duck 
quired annually to maintain the 
of sacks necessary to keep the cemes 
production of the mills moving. Be 
cause the sacks are valuable they at 
repaired as often as such repair will 
make them fit for further use. 
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What the Worker Wants 


Different Viewpoints on a Contentious Topic, as 


FTER hearing unrea- 
A sonable assertions re- 

garding what the work- 
ng man really wanted and 
what the employer believed he 
wanted I set about to discover 
what the worker really wanted 
ind to get the information di- 
reet from him. "There was in 
my opinion only one best 
method to use. This was to 
lay out questions and allow the 
worker to answer them. 

The questions asked in- The 
Employees Questionnaire" 
were put to a few over one 
thousand workers in Buffalo, 
Cleveland, Toledo, South Bend, 
and Indianapolis. As the find- 
ings were practically the same 
in every locality I shall not 
separate them as to locality. 
However, I shall give my fig- 


Below-—A lunch- room which really 
fulfills its mission, both as a conven- 
fence and as an economy for the men. 


(Photo Courtesy of Sani Products Co., 
North Chicago, Ill.) 


ires for the various questions. 
in every ease the worker was 
ictually a worker in the pro- 
luction end of the game. 
Question 1—/» choosing a 
place to work do you look for 
+ place where they want you 
o advance and give you every 
shance or do you go where they 
simply want you to work?— 
wrought out some very inter- 
sting information. Eight hun- 
lred and three would work only 
where they would be given 
2very opportunity to be pro- 
noted. One hundred and 


Obtained by a Personal Research 


By RUSSELL J. WALDO 


The average employer would be astonished to 
know how many men spend their rest periods 
in this pretty little nook on a factory property 
in New York State. Ask these men whether 
surroundings make a difference. 


^^ L8 py a ea | 


These men not only appreciate the use of modern 
transportation methods, but brag about their organi- 


zation—taking pride in “our 
methods." 


factory" and “our 


twenty-three stated that they 
didn't care as long as there 
was work. One said that he 
had never been given a fair op- 
portunity to advance and 
would like to have one to see 
what they were like. The re- 
mainder said it was immaterial 
to them. 

In question 2—Do you ob- 
ject to the first training which 
ts often given in vestibule 
schools on entrance?—I found 
no objections although one fel- 
low said that ‘‘if the employer 
was half as anxious about your 
work after you were in as the 
instructor in the school was it 
would be a pleasure to work in 
some places.“ 

Question 3—Would you work 
ma poorly ventilated factory? 
—with the exception of twenty- 

Below—Light, air and ventila- 
tion were considered well worth 
attention in the planning of this 


building. 
(Photo Courtesy Ferguson Company, 


of 
Cleveland, Ohio.) 
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Six, answers were against the 
poorly ventilated factory. The 
twenty-three did not care as 
long as the firm paid enough 
money. 

Six hundred in answer to 
question 4—Would you rather 
eat a warm meal in a company 
restaurant served at cost or 
would you rather carry your 
lunch from home?—would 
rather eat a warm meal. Two 
hundred and seventy-five would 
rather eat at a company res- 
taurant if they could get what 

(Continued on Page 42) 
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The Red Trail Bridge 


A Link in the Transcontinental Highway 


By GEORGE EMMONS 


high or if the river was 4 
flood, then the ferry would a: 
likely as not be out of commis 
sion for the time being. Th 
passage across could ordinari: 
be effected in the winter tim 
over the ice. There is a bhf 
on one side and anywhere fro: 
one to three miles of river bo: 
tom on the other. The rive 
Itself is far from constant in 
its width, the distance acros 
varying from 1500 to 3000 fee! 

As a matter of fact, th: 
bridge crossings are not ni 
merous and are said to b 
costly. However, a highwa' 
bridge is now about completed. 
which connects the capital c 
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* the state, Bismarck, with Man- 
This span, finished last year, provides an important link dan, on the opposite side of th: 
in the transcontinental highway, bridging the Missouri stream. 


from Bismarck to Mandan, North Dakota. : d x l 
In this region, the Missour. 


: ; flows in a stratum of silt. Th: 
HE transcontinental js disturbed at the flood se 
highway from the East sons, a large part of the mater 
is, In North Dakota, ial being caught up and carried 
known as the Red Trail. LING? Ge. Ad iho speed of the rive 
eet /R —— notable road crosses the Upper declines at the cios NEED 
Lo nee * | mb t NP c.-- Missouri at Bismarck. It would flood, other silt is deposited 

perhaps be more correct to say mhe new locations of deposit 
that the highway came to the d Me altogether coincid 
bank on the east side of the 5 2 
river and resumed its course the locations from which th 
on the west side. In the davs old silt ve removed. The 
gone by, various methods of effect is the same as if the rive 
getting across were employed. bottom had had its silt shifted 
If the traveler arrived in his The forgoing phenomena ar 
auto in the summer time, he due largely to the fact that 
could generally cross by means when the flood begins the rive 
of a ferry. But if the wind was digs down into its bottom 0! 

` silt. The depth may at times 
be increased as much or mor 
by this scouring action as by 
the plentitude of water. How. 
EM ever, the excavating activity 
te can not extend itself very we 
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Above—sinking a caisson for one of 

the piers, in winter weather. Diffi- 

culty was experienced, owing to the 
inequalities of the clay riv er-bed. 
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Temporary bridge and track for 

bringing concrete, etc., to the piers 

under construction. Total length of 
the finished bridge is 2428 feet. 


August, 1922 17 


Bridge pier under construction, 

concrete forms still in place, as 

well as falsework at the pler 
base. 


further than the top of an un- 
derlying stratum of shale clay. 
This stratum lies at depths 
varying from 30 to 90 feet be- 
low the level of the water when 
the river is at a minimum 
stage. 

This underlying clay, limit- 
ing, as it were, the scouring 
action of the river, constitutes 
the uppermost stratum in 
which it is safe to place the 
support of the pier founda- 
tions. If the foundations are 
set higher, they will be exposed 
to the hazards of the grinding 2 — 000 E oS Ie 
action produced by swiftly W B Lee 
moving water carrying solid „ 3 
material. 

The site selected is perhaps At the right—one of the completed 
A mile downstream from an- piers, photo taken in 1921, before 
other bridge, that of the North- nne 
ern Pacific Railroad. This 
railroad bridge does not, it center. There is a concrete ap- 
seems, have the best of loca- proach 400 feet long on the 
lions, since a clay bank is al- east, and one 600 feet long on 
ready giving trouble to the the west. It will thus be seen 
railroad in connection with the that the total length of the 
east pier. On the other hand, structure is about 2428 feet. 
the clay stratum which under- There is a central roadway 
ies the silt bottom is at a some- 27½ feet wide and two side 
what deeper level at the site footways each 6 feet wide. 
of the Red Trail Bridge. Still, For some reason, the silt 
he site is on the direct route above the underlying clay 
tween Bismarck and Man- stratum contains relatively few 
lan, and this is a matter of boulders and logs. Just why 
'conomie value. this should be is not altogether 

The bridge itself consists of clear. Perhaps the best expla- 
hree eonsiderable spans, each nation is that the silt bottom 
neasuring 476 feet, center to 


. 


(Continued on Page 53) 


Construction of the eastern viaduct approach 
to the Red Trail Bridge. 
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Industry Illustrated 


New Fields of Usefulness tor 
the Electric Furnace 


Fig. 2—A One Ton Rolling Mill Fur- 
nace, pouring the metal directly into 
rolling mill moulds; which does away 
with crucibles and minimizes hand labor. 


Fig. 4—At the right: Enamell- 

ing Equipment, showing the car 

furnace and the circular table 

over which it travels, Details 

are shown in succeeding illustra- 
tions ` 


Fig. 5—At the right: Enamelling Equip- 


By RAYMOND F. FLETCHER 


Fig. 1—Typical Brass Foundry Unit; a 1,000-1b. 
non-ferrous metal-melting furnace, of which 
more than one hundred installations are in use 
in American foundries. Larger units are the 
exception, because the foundryman wisely pre- 
fers a battery of small units, to avoid tying up 
production in case of shut-down for repairs. 


Fig. 3—At the Left: A typical Heat Treat- 

ing Unit. This furnace is hardening ball 

races for bearings. Completely automatic 

equipment carries the material through 

hardening, quenching and drawing opera- 
tions, without manual labor. 


ment, showing how the ware to be enamelled — 
is placed on the stationary circular table. 4 ; eat NE 


LMOST every industria 
manager is confronte 
with a heating problenm 

quite aside from the questio: 
of providing warm and com. 
fortable working quarters. I 
his plant melts metal of am 
kind, hardens dies, knives 0! 
tools, or subjects castings t 
any sort of heat treatment, h: 
is interested in that very mod 
ern science of industrial heat 
ing which, by substituting elec 
tricity for other fuels, gains 
degree of control heretofor 
unattainable in furnace equip 
ment. The adoption of elec 
tricity in diversified industrie 
has progressed rapidly, am 
each new field of usefulnes 
concerns both the men direct 
connected with that industr 
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Fig. 6—At the left: Enamelling 
Equipment, showing the furnace 
car itself, which travels at regu- 
lated speed over the circular 
table on which the parts are 
placed; the speed being regu- 
lated according to the work, and 
the degree of heat likewise. 


A—Below: This cross section shows 

e two rectangular carborundum 

annels or troughs, on either side of 

e heating chamber. The essential 

inciple remains the same in the cir- 
cular melting furnace. 
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Cross Section of Car Type Furnace 


id those progressive en- Fig. 7—At the right: Automatic 
neers in other fields who see Unit for Heat Treating Automobile 

siege wpe Parts. The material is loaded into 
such development possibility pans which are placed on the 
| applying the same principle charging platform by motor-operat- 


e ed pusher. 
their own work. 


Beyond doubt, the United 
ates leads the whole world in 
e electric furnace field, both 
to the number of electric 
its in service, and also as to 


e diversity of application. In Fig. 8—At the right is shown the 
Y xui ss 3 . automatic transfer and quenching 
8 hole world there are operation of the automatic heat 
obably 1,000 furnaces melt- treating unit. The time cycle is so 
y aloctri 9 Un eo arranged that the time necessary 
> electric steel, 300 melting for the pan to pass from charging 
pper zine aloys in foundries, door to discharge end of furnace is 
() 'asting metal in rolling exactly right for the designated 


: . heat treatment, 
lls, and fully 100 serving in 


emieal processes, doing high 

rat b ki ex 1 m ak Fig. 9—Below, at the right, is 
nper ature baking, and max- shown the discharging end of the 
y electrodes. One hundred automatic heat treating furnace. 
ier units are employed in 
at treating and annealing, 
sides a large number used 


Fig. 10—At the left: the Car Type 
Furnace for Manganese Steel Cast- 
ings, which eliminates the heavy 
breakage formerly met with due to 
uneven heat treatment before 
quenching. 
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Fig. 13—Below: Pouring sil- 
ver into molds, from crucible 
heated in the furnace shown 
in Fig. 11. 
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Fig. 12—4 ferro-Manganese Melting Unit, especially 
valuable because this alloy cannot be he'd in an ordinary 
furnace without loss, being extreme ly volatile, The re- 
sistance furnace, with its seale d melting chamber and 
non-oxidizing atmosphere, does away with this difficulty. 


„ 
" 
W 


Fig. 11—A pit Type Crucible Fur- 
nace, capable of holding two num- 


ber 40 crucibles. For precious met- " > EA: 
: Fig. 14—Below is shown a hot charge 
als, the danger of loss in handling : : 
from the car furnace (Fig. 10) ready to 
is reduced to a minimum. i 
be transferred to the water quench., 


for laboratory work for ja- molten metal which acts as 
panning, and for other low conductor, and the nichron 
temperature operations. Of ribbon unit transmits its he 
the grand total, fully 1.000 energy through series of stri 
units are in service in the of nickel chromium. 


r : United States. While all these types hs 
C Vox b There are but four funda- met a wide application, thet 
* N ego 4 NES DB: - mental tv pes of eleetrie fur- sistance type furnace undoul 
EX. Ds. | naces, differentiated by their edly has sueeessfually enter 
soe method of heat generations: more diversified fields of | 


the are furnace, the granular dustry than any of the othe 
resistor, the induction type, The illustrations in this ar 
and the niehrome ribbon unit. cle are all typical resistan 
The are furnace produces type furnaces, but it must 
heat bv the contact of carbon borne in mind that each of t 
electrodes, while in contrast, four classes of electric íi 
N , the resistance type has its naces is rapidly broadening i 
SOE re: heat souree in troughs of car- field usefulness, and eve 
D ESR borundum, packed with granu- month develops some succes 

(ef loy uam lar carbon which is brought to ful application which w 
(Ku 3 pd S 3 incandescence by the passage scarce even dreamed of a íi 


———— - ES 
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T 23 — * 21! of current through it. Of the years ago. 
n “ea other two types; the induction [n the resistance type fi 
furnace has a vertieal ring of (Continued on Page 48) 
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Fig. 16—Below: pouring alun 

= inum. This furnace has 

MM TD hearth capacity of 500-Ibs | 
] A aluminum. 
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Fig. 15—Portable Electric Furnace, for heating 
automobile parts for stamping. A crane moves 
the furnace where required, 
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ioneer Work in Developing the 


NLY twenty-three vears 

avo the newspapers of 

the whole world gave 
much space to an announce- 
ment. Mr. Marconi the pio- 
neer radio man, had succeeded 
in sending signals from France 
to England aeross the channel 
i distance of 34 miles without 
any material connecting me- 
dium. This was called wire- 
less telegraphy and with the 
leviees then available it was 
really a remarkable accom- 
Dlishment. 

The American newspapers 
sagerly printed reports of ex- 
yeriments in telegraphing with- 
but connecting wires, that were 
‘arricd on at educational insti- 
tutions with the apparatus 
found in the science labora- 
tories. The successful sending 
of signals a distance of a few 
miles was considered of suff- 
trent importance to merit head- 
ines on the first pages of our 
lailv papers. All this imdi- 
(Mes that people have been 
much interested from the very 
first in the possibilities of this 
most uncanny means of trans- 
initting messages. 

Less than ten vears later the 
ship on which we crossed the 
ean was equipped for sending 
ind receiving wireless mes- 
sages, a newspaper was printed 
ach day on board giving the 
atest news of the world. Most 
X the larger passenger carry- 
ng ships were similarly equip- 
ped and many serious losses of 
ife and property were pre- 
vented by the S. O. S., sent out 
Y ships in distress. 

In London the triple anten- 
nae suspended above the roof 
f the Admiralty building, the 
headquarters of the British 
Navy, and suitable equipment 
m the battleships made it pos- 
‘thle for the head of the Navy 
lepartment to communicate 
with the officers on the ships at 
sea hundreds of miles away. 
In Paris Prof. Branley, the 
inventor of the coherer, the first 
detector used by Marconi in his 
earlier experiments, with con- 
siderable pardonable pride sent 
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Radio Telephone 


By Jerome F. Green 
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Jerome Joseph Green was born near Somerset, Ohio, 
in 1865. ;raduating from Ohio State University as 
a mechanical engineer in 1893, he studied at the Uni- 
versity of Paris and at the Technische Hochschule, 
Berlin, in 1907-8. After important work in installing 
and testing electrical apparatus at the Chicago Exposi- 
tion (1893) and at the Atlanta Exposition (1895), Mr. 
Grcen became chief instructor in the National School 
of Electricity, Chicago, and later (1895-1915) Profes- 
sor of Physics and Engineering, University of Notre 
Dame. He has been head of the technical depart- 
ment and director of vocational education at the 
Junior College and High School, San Diego, California, 
since 1915. 

Mr. Green conducted important experiments in wire- 
less telegraphy in April, 1899, at Notre Dame, and 
was one of the pioneers in Radio in this country. He 
is a member of the San Diego Teachers’ Association; 
A. A. A. S.: International Electrical Congress at St. 
Louis (1904): member of the Aerial League of Ameri- 
ca, and lecturer on aerial navigation. 


the patriotie message Vaive la 
France’ from one room to an- 
other where if was received by 
an improved eoherer and re- 
eorded: on a tape in printed 
dots and dashes, when we vis- 
ited him at the University of 
Franee in January 1908. 

The great improvements in 


both sending and receiving de- 
vices during the first decade of 
wireless work had made it pos- 
sible to send messages from 
Europe to America across the 
Atlantie ocean. Long distance 
stations were being constructed 
and much patient research 
work was being done to improve 


the sensitiveness of the receiv- 
Ing sets and to inerease the 
power of the sending stations. 

From this time rapid strides 
were made m the improving of 
the detector, the essential part 
of the receiving deviee. The 
little tube of nickel and silver 
filings called the coherer by its 
inventor had been replaced by 
thermal devices, electrolvtie 
cells and many other interest- 
ing contrivances but all these 
were rendered obsolete by 
Fleming’s great discovery of 
the vacuum valve which in its 
improved form, known as the 
audion or by other trade 
names, has made possible the 
recent great advance in the 
transmission and reproduction 
of audible sounds by the radio 
telephone. 

]t was this device used as an 
amplifier at the great U. S. sta- 
tion at Arlington near Wash- 
meton, and as a detector at 
Honolulu 5000 miles away over 
land and sea, that made it pos- 
sible for a person at Honolulu 
to recognize. the person who 
spoke before the receiver at Ar- 
lington by the tones of his 
voice. This historical test of 
the radio telephone was made 
in 1915. 

After this remarkable dem- 
onstration not much long dist- 
ance work was attempted but 
all efforts were directed toward 
perfecting devices to use in the 
great world war which was now 
going on. We heard of radio 
directed. torpedoes and ships 
steered by radio impulses, as 
well as many other interesting 
and useful applications ok ra- 
dio transmission, 

At Rockwell. field. at San 
Diego at the close of the war 
the radio departinent of the air 
service occupied a laige build- 
ing where several officers were 
working out plaus l'or using the 
radio telephone to eommuni- 
eate with a station on the earth 
from air planes high up among 
the clouds. We were much im- 
pressed when we heard the 
voice of one of the officers who 

(Continued on Page 34) 
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Water Problems of the 


Boiler Room 
The Feed-Water, Exhaust Steam, Feed-Water Cycle 


IR ROBERT HADFIELD 
recently presented a paper 
before the Institution of 

Civil Engineers, in the course 

of which he estimated that ina 

single year (1020) the world 
lost twenty-nine million tons of 
steel through rust alone—%3,- 

500,000 worth of corrosion of 

iron and steel in one year, with- 

out calculating the other 
metals! But the author admits 
that the major portion of this 
loss is impossible to prevent at 
the present stage of our knowl- 
edge regarding the eauses and 
methods of preventing corro- 


Below is a water softening instal- 
lation serving 3300 horsepower at 
the plant of the Central Products 
Co. of Detroit. It has a capacity 
for softening 14,400 gallons of raw 
water and for heating 18,000 gal- 
lons per hour of condensed returns. 
These boilers operate from 200 to 
250 per cent continuously and fre- 
quently at 300 per cent peaks. 


H. S. B. W. Cochrane Corp., Philadelphia, Pa. 


Clean boiler flues mean efficiency in boiler opera- SION. 

tion, incrustations of scale act as heat insulators and A sizeable percentage of this 
progressively decrease boiler efficiency. These in- da ws * ; 
crustations are due to chemical and other impuri- corrosion occurs 1n connection 
ties in the feed water. Above is shown a relative- with steam power generation: 


VVV in steel stacks, iron piping, and 
before the feed water enters the boiler. perhaps most of all in boiler 
Griscom-Russel] Co., 90 West St, New York. shells and tubes. In the last- 

named ease, not only eorrosion, 

but inerustations of seale add 

to the difficulties: interfering 

with heat transmission through 

the tube walls and shortening 


Louisville Light and Power Co. uses this the life of the tubes themselves. 
chemical hot process softener (below) to Just as the chemist helped 
serve their 4000-horsepower boiler plant. " : 

No tubes have been lost since the softener the engineer to determine the 
was put in operation, and although high how and why of faulty draft 
ratings have been carried on the boilers aA ° S dies . 

there has been no forming or priming. regulation by treating combus- 


tion as a chemical problem, and 


H. S. B. W. Cochrane Corp., Philadelphla, Pa. 


Practically all of the new power plants 

have safety water columms installed 

from the start. Here is one, however, 

that has been in use for seventeen 

years in the power plant of the White 
Motor Co., Cleveland. 


Reliance Gauge Column Co., Cleveland, Ohio. 


There are many styles and types of condensers for 

condensing exhaust steam before it is returned 

to the boilers. A new type is shown above in- 

stalled in the power house of a large automobile 
plant. 


— ~ 
po n 


Ingersoll-Rand Co., 11 Broadway, New York. 


August, 1922 


The safety water column is one 
of the older mechanical im- 
provements in boiler practice, 
but nevertheless recognized as 
essential today. It eliminates 
the danger of explosion, warns 
of high as well as low level, and 
saves fuel by helping to main- 
tain constant pressure. This il- 
lustration shows the “insides” 
of a safety water column. 


ance Gauge Column Co., Cleveland, Ohio. 


'nishing a means of determ- 
ng correct flue-gas composi- 
n—so, on the problem of pre- 
nting boiler scale, again the 
2mist has shown his worth. 
it this doesn’t mean that the 
dern power plant engineer 
s to master chemistry; it 
rely means that he must, if 

is onto his job, take ad- 
1tage of the work the chem- 
s have done in showing how 
le ean be eliminated. 


)nee the water has been con- 


'ted into steam in the boiler, 
layman would think the 
per thing to do would be to 
p it as steam and return it 
the boiler in that form to 
re its pressure raised. This 
ald of course be ideal, since 
7ould conserve all the excess 
t devoted to converting 
ter into steam in the first 
ce. But, being a physical 
zossibility, it is something 
$ practical engineers don’t 
hb dream about. Instead, 
they know that only an 
nificant percentage of the 

t of the steam delivered to 
jengine is actually utilized 
ower—in fact, as much as 
p of this heat is discharged 
e exhaust steam—they try 

t as much use out of this 
as possible in the process 
condensing the exhaust 

for boiler feed. 
e installation at the 
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One way to get the most out of steam heat units 
nfter they have served for generating power, is 
to use the exhaust steam for heating purposes. 
Here is a heater which makes use of exhaust 
steam by transferring its heat to water circulating 
through the heater. This particular installation 
(below) is owned by the American Fabric Co., 
Bridgeport, Conn., and in addition to heating the 
plant during the cold season it also serves a group 
of dwellings. 


Alberger Pump & Condenser Co., 140 Cedar St., N. Y. 


Just as necessary as measuring the coal 
consumption is the measurement of the 
feed water which gives the pounds of 
steam produced per hour. Here is a 
combination heater and feed water meter 
at the Duplan Silk Co., Dorranceton, Pa. 
This apparatus (above) utilizes exhaust 
steam to heat the feed water to 212 de- 
grees, at the same time accurately meas- 
uring it. 


H. 8. B. W. Cochrane Corp., Philadelphia, Pa. 


Here at the right are two water 
softeners installed in the boiler 
plant of a large textile mill serv- 
ing 2200-horsepower. This instal- 
lation is said to have saved $3600 
annually for tube replacements 
alone in addition to other savings. 


The Permutit Co., 440 Fourth Ave., New York. 


A smal clarifying filter and water 
softener is shown at the left; instal- 
led to serve four 120-horse power re- 
turned tubular boilers. It is stated 
that these boilers have not had to be 
cleaned for the last six years. 


The Permutit Co., 440 Fourth Ave., New York. 
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A typical modern installation show- 

ing the surface condenser connec- 

ted to a steam turbo generator is 
shown at the right. 


time we should collectively ani 
individually do something 
about it. 

The preventable losses i 
steam generation are distri 
uted among some half-doz: 
major classifications. It is on 
by going all along the lin. 
eliminating one after the other 
that the individual power pla: 
an attain—and maintain 
efficiency it must have, to cop 
with present day fuel costs. 

When your automobile wa 
new, remember how you use 
to keep it oiled up, pay atte. 


C. H. Wheeler Mfg. Co., Philadelphia, Pa. 


American Fabric Company, 
Bridgeport, illustrated at the 
top of page 23, is especially in- 
teresting in connection with 
utilizing heat from exhaust 
steam, in that this heat is used 
both within the plant and for 
heating dwellings outside. In 
other words, just because a 
plant itself cannot use all its 
exhaust heat is no reason for 
wasting it. tion to every knock, investiga’ 

In the very best operation of | WE c every device that held out hop 
à steam power plant there ix— of more miles per gallon e 
speaking from an economie more miles per tire? It isa 
standpoint—an appalling waste pity we can't assume a sil 
of the heat units contained gn lar state of mind with regard" 
the fucl; only filteen to seven- our industrial power plants 
teen. per cent of the fuel heat The vast majority of them as: 
being converted into useful en- matter of honest fact, are! 
ergy. Takmg in all of our in- much the position of an old a 
dustrial power plants, the aver- tomobile—we've become > 
aee thermal efficieney is prob- used to the knocks and squeak 
ably nearer seven or eight per and grinds and leaky valve: 
cent. When we realize that the that it takes some great cris: 
practically attainable results to wake us up to the need fn 
are just about twice as good as repairs and better handling. | 
the actual average results—or, may be that the present cva 
putting it in another way, that strike will, in the end, prov 
we are paying almost twice as something of a blessing in «+ 
much as we should pay for our guise by waking us up to wi: 
total steam power—it is about we ean and should do. 


— — — 


This illustrates a type of condenser 
known as the “jet?” in which the 
steam gives up its heat and con- 


denses by direct contact with the 
cooling water. 


C. H. Wheeler Mfg. Co., Philadelphia, Pa. 


If steam could be returned to the boiler without 


being condensed and be simply reheated and raised Laymen sometimes think that these attractive 
to a higher pressure, an age-old but impossible inven- looking sprays are made to decorate the landscape 
tor’s dream would be realized. Unfortunately steam and not for utilitarian purpose. They servo the 
has to be condensed into water and this requires same purpose, however, as a cooling tower although l 
plenty of cooling water for that purpose. A cooling by different method. That purpose is to cool con- | 
tower is commonly used for this purpose when the densing water by means of contact with the air. 
plant is not within a reasonable distance of copious The installation shown above is the spray pond of 
natural water supply. the Ebensburg Coal Company, Ebensburg, Pa. 


C. H. Wheeler Mfg. Co., Philadelphia, Pa. Goo xe" Mass. 
Digitized by O08 C 
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ZEHNTBAUER, who, in 
five years became President and 
stockholder in the 
KNITTING 
manufacturers of the 


MILLs, 


famous 


Swimming Sutt, and 
treasurer of another su ccessful 


+o" + 


to be a President? 


HERE’S A MAN WHO WENT TO THE TOP IN FIVE 


T HE point which the Alexander 
Hamilton Institute repeats again 
and again is simply this: that the man 
who finds a way to shorten his path 
to success by five years, or ten years 
or fifteen, is actually putting into the 
bank from $35,000 to $75,000 or more 
in cash. 


Succeed at fifty and you have a cer- 
tain number of high-salaried years 
ahead of you before your work is done; 
succeed at thirty-five, and you have 
fifteen additional high-salaried years. 
In other words the mere money value 
of executive training is so great that 
surely you owe it to your future and 
your family to investigate at least. 
The story of J. A. Zehntbauer is only 
me of thousands in the Alexander 

Jamilton Institute's files. As you 
ead it go back in your business mem- 
ry five years. 


low does your five years’ progress 
compare with his? 


Ir. Zehntbauer was a wholesale dry goods 
alesman and five years ago became President 

the Jantzen Knitting Mills of Portland, 
egon, a $10,000 concern. It was at that 
ime—when he was with a little company 


which might either remain little, or grow great, 
just in proportion to the business knowledge 
and judgment which he was able to bring to 
it—that Mr. Zehntbauer enrolled for the 
Modern Business Course and Service. 


"[ wish I could write a letter which would 
fully express my admiration for the Course," 
he says. 


In the years following my enrolment, our 
company has grown from a capital of $10,000 
to $250,000. During the difficult period of 
1921, our plant ran day and night for six 
months to keep up with orders. In addition 
I have fathered a movement which resulted 
in the organization of a $300,000 company 
to manufacture worsted yarns, and am treas- 
urer of that company also." 


How much is 50% of $240,000? 


"[t would not have been possible for me by 
experience alone to gain in a lifetime the 
knowledge that I have acquired thru the 
Modern Business Course," Mr. Zehntbauer 
continues "[ would feel that I was 
making a conservative statement if I should 
say that at least 50% of my success could be 
attributed to my contact with the Alexander 
Hamilton Institute.” 


The difference between a $10,000 company 
and a $250,000 company is $240,000 if one 
considers the capital stock alone. And fifty 
percent of this progress, Mr. Zehntbauer says, 
is attributable to the fact that systematic 
business training made it possible for him to 


do in five years what other men use up a 
business lifetime in achieving. 


*Forging Ahead in Business" 


If you will clip the coupon below we shall be 
glad to mail you the little book which formed 
Mr. Zehntbauer's introduction to the Alex- 
ander Hamilton Institute—‘‘Forging Ahead in 
Business." Just what the Modern Business 
Course and Service is and does; just how it 
has helped men whose position and problem 
were precisely like yours—all this is explained 
fully in this useful little book. It will be sent 
without obligation. 


The Institute seeks to persuade no man 
against his will. It asks merely for an 
opportunity to present the facts. Surely the 
rewards are large enough to justify you now 
in sending for the book and giving it an hour 
of careful thought in your own alos or home. 


AlexanderHamiltonInstitute 
557 Astor Place, New York City 


Send me “Forcing AHEAD IN BUSINESS” 
which I may keep without obligation. 


Business 
AU PEN ook ²]²;²;yõ᷑ a rh ala eere bade ed dte qae ao e ds 


M We Be e Sce M UU do Pu w^ NI QE NN UE AA V OI NL NEN MT WI CN DM OM, OA 2E I é OR, M OXÁÀx 


Business 
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Canadian address, C. P. R. Building, Toronto; Australian address, 42 Hunter Street, Sydney 


Copyright, 1922, Alexander Hamilton Institute 
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With the Automatic Oiling System 


One of the reasons why Troy Engines deliver greater brahe horse 
power with the same steam consumption, is the exclusive TROY 
System of Automatic Lubrication. 


Bearings are automatically supplied with an abundance of oil. 
This flow of oil keeps all bearing clean and reduces wear to the 
minimum—thus, longer life to all parts subject to friction. 


The circulation of oil starts with the starting of the engine and 
there are no oil cups to look after or fill frequently. The oil 
pump requires no priming—it starts simultaneously with the 
engine. 


There are many other features which have been responsible for 
the increasing demand of TROY ENGINES as small size prime 


movers. 


Built Vertical, Horizontal, 
Belted and Direct-Con- 
nected in 2 to 200 B.H.P. 


TROY ENGINE & MACHINE 
COMPANY 


TROY, PENNSYLVANIA 


T2090) 


Send for descriptive 


literature 


prm i | Of dollars to him. The rapid 


Industry Illustrate: 


Behind the Scenes at the Chicago 
Board of Trade 


(Continued from Page 9) 


ties do. At one side, on the 
floor of the Exchange, are ar- 
ranged tables with samples of 
grain actually ‘‘on track” in 
Chieago, graded, and classified 
bv official grain inspection. 
The grain which these samples 
represent is sold for cash and 
immediate delivery, not in the 
**pits," but by individual se- 
lection from the samples them- 
selves. 

The other class of transac- 
tion 1s dealing in grain for fu- 
ture delivery. All of the trade 
in future deliveries of contract 
grades of grain begins and 
ends right in the pit. And 
here is the most important 
statement of all:—every bushel 
of grain which is bought or sold 
on the Board of Trade is actu- 
ally delivered when the con- 
tract matures. Behind every 
sale there is somewhere a ware- 
house receipt which will fill it. 
That warehouse receipt, tend- 
ered by the buyer to a public 
elevator which on the face of 
the receipt is declared to con- 
tain the grain, will procure for 
the holder the exact amount of 
the identical grade and descrip- 
tion called for. Of course, this 
warehouse receipt may pass 
through a score of offices, be- 
fore the final day of delivery, 
just as a $5 bill may settle a 
score of debts owing by one 
man to another in sequence. 
In the eyes of the law, this 
changing hands of warehouse 
receipts constitutes delivery 
just as much as does the exe- 
cution of a deed for real estate. 

Perhaps the thing that most 
impresses people who visit the 
Board of Trade is the sign 
language used in buying and 
selling grain for future deliv- 
ery. Unlike everything else 
seen in any other line of busi- 
ness this wonderful system, 
while simple in its execution, 
nevertheless puzzles the un- 
initiated. It is a system that 
has grown up with the Board, 
and traders would be helpless 
without it. In that awful din 
where hundreds of men and 
boys are rushing about and 
shouting, individual voices are 
smothered and the trader must 
of necessity talk with his 
hands. 

He has no time to waste—a 
lost second may mean hundreds 


fluctuation of prices m: 
quick action imperative, a. 
this sign language has been į- 
veloped to meet these demani: 
By a simple movement of |; 
fingers the trader makes i 
known whether he would bv: 
or sell, what price he is will: 
to pay or take, and what quar 
tity he wishes to trade in. 4! 
the information necessary : 
consummate a deal, involvi: 
perhaps thousands of dollar 
is conveyed by a few moti: 
of the hand. 

The sign manual of the“ 
trader is simplicity itself, co: 
sisting of only eight character: 
The clenched fist represen’: 
the even price, say $1.25; o: 
finger extended means one 
eighth of a cent; two finger 
spread apart, one-fourth of : 
cent, and so on up to fie 
eighths. When the four finger 
and thumb are extended, bu 
pressed close together, thre 
quarters is represented. Tl 
clenched hand with the thun 
alone extended means sevet 
eighths of a cent. 

These characters refer t 
the price, and the hands ax 
fingers are held in a horizonta 
position. When the fingers ar 
displayed vertically the quar 
tity is indicated, each finge! 
representing 5,000 bushels, 1 
to 25,000 bushels for all fo 
fingers and the thumb. 
the desire is to sell, the p 
of the hand is held outva 
and when the trader wishes 


him. An offer of a trade 
either aecepted by a nod of th 
head or refused by a wave? 
the hand. | 
As fast as trades arem 
they are recorded on cards h 
by the two parties of the d 
These cards are printed in 
on one side and red on 
other, the blue side being 
for the recording of purch 
and the red for sales. On 
eards are put down the amo 
of grain traded in, the n 
of the party dealt with, and t 
priees at whieh the transacti 
was made. Thus, if $ 
buys 50,000 bushels of co 
from Jones at $1.25, his ¢ 
reads on the blue side, ''? 
Jones—1.25,’’ while Jones 
ters on the red side of his ca 
*«50—Smith—1.25.'! This e 
(Continued on Page 28) 
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Are Your Haulage Conditions 
“Different”? 


MA 
75 4 


ALE 


“K&J” Standard 6000 lb. Trailer—Furnished 
with either steel or wood deck. 


The “K&J’’ Organization has designed and built trailer and 
trucking equipment for many, many plants over a long 
period of years. The Organization is well used to meeting 
conditions that are different“ and to solving the problems 
they offer, in a highly economical way. 

"KJ" Standard Types meet the conditions of a very wide 
variety of uses. Their adoption wherever practicable is re- 
commended from the standpoint of greatest manufacturing 
economy. 

Where modifications, or entirely new designs, are clearly 
indicated, however, the ““K&J’’ Organization will be the first 
to recognize the need and to provide designs or to build to 
designs submitted. 

Notice carefully the rugged, simple design 
of “K&J’’ Trailers. Good trailers are 
really rail-less car equipment and, as such, 
are subject to conditions of stress, strain 
and impact peculiar to their class. That 
is why “K&J”’ Trailers are not built as 
modified hand trucks. You will be inter- 
ested in the special, original features of 
design of K &.] Trailer Equipment. 
eI E ES ca E ment in “K&J’’ Standard Trailers. 
Write for Bulletin No. 512. 


& The Kilbourne & Jacobs Mfg. Co., Columbus, Ohio, U.S.A. 
E New York, 120 Broadway 
NIAE £k. 
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sumes but a fraction of a sec- 


ond of the trader’s time, and 


thus he may make a dozen 
trades within the space of a 
few minutes. 

One of the marvels of the 
commercial world is the system 
employed by the Board of 
Trade in sending out its quo- 
tations. Prices on the exchange 
are ever changing, and every 
change is immediately flashed 
broadcast over the country 


through the medium of the 


printing telegraph or ticker. 
The average number of quota- 
tions sent out in this way on 
every business day of the year 
is about 2,500 for all grain and 
provisions, the majority being 


on wheat. And the wonder of 


G-W Ground Storage Plant at H. L. 
Judd Co., Wallingford, Conn. 


Assure Your 
Coal Supply 


Strikes at the mines or on the railroads 
may any day reduce it to the danger 
point—may seriously interrupt your 
factory production. 


Thousands of dollars in lost orders and 
expense incident to suspended oper- 
ations are often the penalty for a de- 
pleted coal supply. Are you prepared 
to forestall this loss? 


A Gifford-Wood Ground Storage Plant 
would provide you with an auxiliary, 
always-assured coal supply. Compared 
with over-head storage, its first cost is 
much lower and the simplicity of its 
construction keeps maintenance down 
to rock-bottom. 


Would you like to talk to a Gifford- 
Wood representative? Or would you 
prefer a catalog first? 


The Gifford-Wood Company specializes in elevat- 
ing and conveying machinery for all lines of in- 
dustry. These products include coal pockets, 
screens, elevators, conveyors, hoppers, locomotive 
coaling stations, elevating and conveying equipment 
for coal, ashes, stone, sand, gravel; wagon loaders, 
portable belt conveyors, pivoted bucket carriers, 
8 conveyors, car unloaders, friction clutches, 
oists. 


Main Office and Works: Hudson, N. Y. 
New York Chicago Boston Buffalo 


 Gifford- ‘Wood (0. 


MATERIAL HANDLING EQUIPMENT 


2081-R 


it all is that every one of these 
hundreds of quotations is avail- 
able in every part of the 
United States and Canada, 
wherever a wire service is 
maintained, almost as soon as 
the price is registered in one 
of the pits of the Board of 
Trade. Yet familiar as is the 
sight of the ticker, with its con- 
tinuous stream of figures on an 
unbroken line of narrow paper 
tape, and as simple as the 
process of ticking them off ap- 
pears, it is really a complex 
and ingenious system with 
whieh few even in the grain 
trade are at all acquainted. 

Minute after minute during 
the trading hours of each day 
priees of grain rise and fall. 
One instant wheat, for exam- 
ple, may sell at say $1.25 a 
bushel, the next at $1.2514, the 
next at $1.2514, or possibly 
back to $1.25, or it may sell at 
fractions below $1.25—$1.247,, 
34, 56, and so on—the fractions 
always being one-eighth of a 
cent or a multiple of one- 
eighth. The total range of 
prices, from low to high, dur- 
ing a given day is determined 
by many factors. 

Let us follow a single quo- 
tation emanating from the 
Board of Trade. To begin 
with, all commission houses do- 
ing business on the exchange 
have representatives or brok- 
ers in the various pits—one 
each for wheat, corn, oats, rye 
and barley, and provisions. 
Prior to the opening of a ses- 
sion, the brokers assemble in 
the pits awaiting the gong 
which announces the opening of 
the market. 'They may have 
any number of orders to buy 
and sell. During the trading 
hours many new orders may 


Industry Illustrat 


come in by telegraph or t- 
phone. To meet the dem: 
of the latter each commissi: 
house has one or more 
phone operators on the trač: 
floor of the exchange in tə 
proximity to the pits. 

We will suppose that aor 
mission house with offices in 
nearby building receives an 
der to buy 5,000 bushels: 


May wheat" (by which 


meant wheat for delivery d. 
ing the month of May, « 
though the order is execute 
March, or even an ear: 
month) at $1.25 per bus 
This order is immediately te- 
phoned to the firm's teleph 
operator and the latter instar’: 
ly rushes a written memor: 
dum of the order to the fim: 
broker in the pit by messenger 
If special haste is required“ 
may flash the order to th 
broker by means of the trader: 
sign language. 

The order to buy 5,000 bus 
els of May wheat at $1.25 ha: 
ing reached the broker, he pr 
ceeds to execute it by signal: 
his desires to some broker x: 
is willing to sell at that pr- 
and who signifies his acces’ 
ance of the trade by a mw 
The price at which the trans 
tion was completed is noted! 
a trained observer, or pit r 
porter, on a raised platform: 
one edge of the pit, and he 
is where the transmission ¢ 
the quotation over the wir 
starts. 

The pit reporter quick 
writes the price on a slip. 
paper and flips it to a man: 
his side. The second më 
stamps the paper by means“ 
a chronograph which automat: 
cally impresses upon it the i: 
of the month, the hour, minu: 
and second, and passes it to! 
third man on another platfor: 
just above and behind hir 
The latter, operating a “ 
ter-key," immediately tr 
mits the quotation by Mo 
code to the office of the ti 
company, where a telegrap! 
receives it through the m 
ium of a telegraph soun 
and re-transmits it directly 
the key-board of the ti 
thereby reproducing the qv 
tation instantly on any numb: 
of tickers throughout Chicas 
Through the medium of a mas 
ter circuit, connected with th 
‘‘ master- key’ ' already referred 
to, which governs six automati 
repeaters and to which are à* 
tached wires covering the e 


(Continued on Page 32) 
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Picture shows one of the piers = - —— Ea bi T 

of the American Dock and ER pO Eu — 5 Bh te: »0- BROADWAY. N. Y. 
Pouch Terminals at Staten Is- E j i 
land, N. Y., where lower costs 
have been made possible by a 
fleet of TOWMOTORS. 


The effect is shown by increased 
business, larger buildings, etc. 


Loading the Ships that 
Sail the Seven Seas 


: NS T the American Dock and Pouch Termi- 
PUUN nals in New York Harbor, a fleet of eigh- 
„teen TOWMOTORS are cutting labor 

costs and saving time in transporting 
freight between warehouse and ship hold. 


The TOWMOTOR is always ready for duty. 
No load is too heavy to haul. A single TOWMO- 
TOR will pull a train of trailers loaded with 30,000 
lbs. of merchandise. And that is a common occur- 
rence at these docks. 


— 1 


For Railway, Dock and Terminal Warehouse 
Haulage the TOWMOTOR is especially valuable. 
It wil handle trailers singly and in trains—haul 
heavy machinery on skids— push or pull heavy pack- 
ages and spot freight cars if necessary. Its flexibil- 
ity is unsurpassed. It has sufficient capacity to 
move freight cars and still operate economically on 

light loads. 


The TOWMOTOR is not a remodelled automo- 
bile. Itis an industrial tractor driven by a gasoline 
engine designed and built especially for industrial 
haulage. 


Ask any user how the TOWMOTOR will cut 
down your haulage costs and eliminate waste time 
and labor, or write to us for descriptive literature. 


G 


5 " ye 
Yi CPS: 


THE TOWMOTOR COMPANY 


1226 East 152nd Street 
CLEVELAND, OHIO 


(HE IOWMOTOR 
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. ANSP ho 450 E Loading coal into truck at the 
urged — | . 2 ; Campbell Morrell Co.. Passaic, N. J. I Vote 
$ ex. i i - ease of feeding. 


Operating Cost of 
Guaranteed Not to E 


Ve ever a portable conve 
amazingly economical as thi 
Scoop Conveyor? 

Ever since its debut 6 months: 
conveyor has been subject toan: 
in which Europe and America have 
Now, with more than 500 of th 
Models i in the hands of owners, thes 
favor and faith in the Scoop Conv 
repaid, we believe, by the 

ord it has established. 1 


As owners of preceding modes 
testify, the Scoop Conveyor has 
been singularly economical to oper 


But reports from owners show th 
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ABOVE—The flexibility and economical 
operation of these machines at the Gera 
Mills, Garfield, N. J., enable them to save 
a large amount of money in unloading their 
coal from cars lo storage and then reclaiming 
to boiler room. 


m D i 
d — em. 


ABOVE—The Scoop Conveyor loading an 
SESS — í electrical truck trailor for delivery to boiler 
— "ug ler MEI NE room. This is an ideal installation where 
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Li ived di rom the boiler 
vs received al a distance from the boile models are operated for less than 
the operating cost of any previous 
Conveyor. 
. | Even this pointed tribute to th 
~~ 1| eae a E^ ° model’s economy is OV 
T6. o. ll — 79 BELOW -—Loadi U the Carnegi siti ise from! 
7 - BÉ Steel Co., Mingo Junction, O... Positive expressions of praise from 
VM Lr IY Le A Wr 
ABO VE—Two Scoop Conveyors in lan.lem 
tyle reclaiming coal direct from storage pile 
to boiler room al the Standard Oil Cloth Co., 
Athenia, N. J 
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ABOVE—Unloading 50 ton cars in three 
hours al the Carey Sall Co., Hutchinson, 
Kansas. 


del y - Conveyor 
Cent Per Ton Handled 


iy of whom have handled large tonnage 
er all conditions. | 

iumerous instances owners of the new 
lel report that their conveyors have re- 
ed no expenditure whatever except for 
er and lubrication. 

y pay glowing compliments also to the 
eased power, the greater capacity and 
real portability of the new model Scoop 
veyor as well as to its dependability 
wide adaptability. 

.he one fact upon which all seize and ardently 
1asize and recur to again and again is the new 
p Conveyor's amazing economy which they 
t has never been equalled or approached be- 
even by the fine Scoop Conveyor forerunners. 
ict, owners of the conveyors are unanimous 
oclaiming the 1922 Model the greatest Scoop 
/eyor ever produced. 

t bears them out in this verdict and estab- 
s completely the New Model's preeminence 
> fact that orders have come in so fast that 
mer production schedules have been ex- 
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ABOVE —Unloading and Stor- 
ing Coal with two Scoop Con- 
veyors al * Jacques Wolfe Co, 
Clifton, N. J 
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BELOW —Unloading coal direct from cars 
into 5 al the Hyde Park Cas Co., Scran- 
lon, Pa. 
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We Grow These Tanks! 


To make sure of the quality of the 
cypress that goes into “The Tank with a 
Reputation” we use wood from our own trees, 
cut in our own sawmills, finished in our own 
shops by our own workmen with the benefit 
of thirty years experience in tank designing 
and building. 


The combination means real economy to 
you in cost and in long, faithful service. Get 
the Caldwell story the next time you are 
thinking of tanks. 


Send for Catalog 


W. E. Caldwell Co. 


Incorporated 
2200 Brook St. 


Louisville, Ky. 
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BLU-EE 


TRADE MARK 


Filters out the Heat and Glare 
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BLU-EE (Blue-ease) is all that the name implies. Its blue color filters out the rays of the 
glaring sun allowing only those rays to penetrate that ease the workers' eyes. It cuts the glare 
and heat—it gives them a chance to do their best. 


And itis easy to apply. Simply dissolve in hot water ane pene on windows with an ordinary 
brush. One coat lasts for months. BLU-EE will not rub off. It will stand thorough dusting 
and even vigorous rubbing with a dry cloth. Easily removed with hot water. 


Try some in your plant. You can do so at our risk. Sign the coupon below and mail it in 


^ PARK CHEMICAL COMPANY 
3822 Edwards Road Cincinnati, Ohio 


Try It Out— We Run the Risk 


PLEASE send me 2 packages of Blu-EE, sufficient to cover 2000 square feet 
of glass. It is understood that I am to use one of the packages as direct- 
ed and will remit $5.00 for both if I am satisfied with Blu-EE, and if not en- 
tirely satisfied may return the other within sixty days and you will cancel 


order. 
/ ĩc˙ ĩ ĩ f ˙²˙²*˙ » ⏑ . R 
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tire United States and Canada, 
the quotation is also received 
simultaneously by all points in 
these two countries which sub- 
scribe to the service. 

While all this sounds more 
or less complicated, the system 
has been worked out to such 
perfection that the average 
time consumed in transmitting 
a quotation, from the moment 
a trade is made in the pit of 
the Board of Trade until the 
price at which it was made ap- 
pears on the ticker, is only 
33/5 seconds. The fastest time 
made is 1 2/5 seconds, and the 
greatest number of quotations 
ever transmitted in this man- 
ner was on August 14, 1914, 
when an average of 42 2/9 per 
minute was maintained for 102 
consecutive minutes. 

In addition to transmitting 
its quotations to every part of 
the country in the manner de- 
scribed, the Board of Trade 
also makes use of a special 
ticker service devoted to the 
dissemination of news, statis- 
tics, and other valuable infor- 
mation. This information is 
distributed over the so-called 
‘‘Broad-tape ticker,’’ an elec- 
trically operated instrument 
which is an important factor 
in the marketing of grain and 
provisions. The transmitter 
of this device consists of mech- 
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anism with a key-board like 
that of a type-writer and in 
operation works on the same 
principle as the key-board of 
the quotation ticker. 

The tickers receiving this 
service, which are located: in 
practically all commission 
houses and on the exchange 
floor, are connected by wire to 
the transmitter and print in- 
stantly, on a roll of tape about 
six inches wide, all news that 
is transmitted by the operator. 
Market news and quotations 
from all foreign countries as 
well as domestic markets are 
gathered and distributed over 
these tickers. The trader 
watches the news tickers very 
closely and is posted up to the 
minute on all important devel- 
opments and general price ex- 
changes in the markets of the 
world. 

The elaborate collection of 
trade information furnished by 
the Board of Trade is given the 
widest possible circulation and 
is really for the benefit of the 
general publie as much as for 
members of the exchange. 
Every effort is made to facili- 
tate the prompt diffusion oí 
the facts obtained, and this in- 
formation, with absolutely no 
restrictions, is sent broadcast 
for the benefit of producer and 
consumer, buyer and seller, 
alike. 


uu 
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THIS IS THE LARGEST LOOSE LEAF BINDER EVER BUILT. 
Made by the Kalamazoo Loose Leaf Binder Co., Kalamazoo, Michigan, for the 


John Hancock Insurance Company, Dallas, Texas. 
Size—4114 x 54 inches—9 feet wide when open. Holds 


with sheets—500 Ibs. 


Weight—100 lbs., empty: 


eleven inches of sheets. The small binder shown is the usual commercial size. 
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The Korap Lenix Drive 


12 
= 


= 


Not unusual applications, merely 
typical of the many thousands of 
KORAP-LENIXES installed on 
drives ranging from 3 HP to 1400 


50 Church Street New York, N. Y. 


*Improved LENIX Drive 


= = 
= HP. = 
= Corliss Engine Flywheel 18'o" Dia., 3014" Face, 61 R. P. M. = 
— 200 K W Generator Pulley 2214" Dia., 30" Face, 600 R.P.M. = 
= Pulley Centers 16’ o" = 
= Pulley Ratio about 1:10 = 
== Medium thick, double leather belt 28" wide = 
= 30 HP Motor Driven Lineshaft = 
= Lineshaft Pulley 44" Dia., 9" Face, 156 R.P.M. = 
= Motor Pulley 9" Dia., 9" Face, 720 R.P.M. = 
= Double Leather Belt 8" Wide, 9/32" Thick = 
= Motor Driven Rotary Kiln in Cement Plant Booklet = 
= Kiln Pulley ro'o" Dia., 10" Face E " = 
= Motor Pulley 12" Dia., 12" Face SAVING SLIPPAGE AND SPACE = 
= F describes other interesting KOF AP LENIX install- S 
= Pulley Ratio 1:10 j = 
= Double leather belt 10" wide, 9/32" thick ations. Write for a copy. = 
a F. L. Smidth & C : 
E F. L. Smidth & Co. - 
= | = 
= = 
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—lift your production curve ! 


ASTER, smoother production at less cost is 

and always will be a problem for factory à 

management. A Cyclone Hoist is always one / 
sure means toward that end! 


One of the largest factories in the world, famous 
for the wonderful, efficient production methods 
developed, has found this repeatedly true. We 
have just received their order for another lot of 
more than two hundred Cyclone Hoists. Puta 
Cyclone on your production curve! 


Catalog sent on request. We 


9181. An — 
have capable distributors in all N UR v 
localities to aid you in layout B Re 3 
of material-handling and hoist- xd WRT Am 
ing systems and submit esti- B heh n 
mates. Write. vo Mp 8 
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The Chisholm-Moore Mfg. Co. 


CLEVELAND, O. 
Hoists Cranes : Trolleys 
Branches: 


New York—Chicago— Pittsburgh 


L3 
UMPS 


One of the 65 Thousand 


In the past 58 years we have built over 65 thousand Centrifugal 
Pumps of all types and sizes. 

The Centrifugal Turbine Driven Boiler Feed Pump shown be- 
low, is characteristic of the type of Morris Pumps that are ren- 
dering efficient, reliable service, with the utmost economy in 
power plants everywhere. 


The small space occupied, light weight and minimum attention 
required, make them far superior to reciprocating pumps for 
boiler feed service. 


Learn details why Morris Pumps have kept 
the lead for 58 years, through our bulletins 


Centrifugal Turbine Driven Boiler Feed Pump 


MORRIS MACHINE WORKS 
200 Genesee St., Baldwinsville, NEW YORK 


Industry Illustrated 


Pioneer Work in Developing the 
Radio Telephone 


(Continued from Page 21) 


went up a mile or more and 
talked to us making use of one 
of their latest compact sending 
sets installed on a training 
plane. A large stock of vacu- 
um tube detectors, tuning coils 
and assembled sets were ready 
for use. This indicates that 
much had been done by the mili- 
tary people during the war to 
develop radio telephony but or- 
ders eame soon after this to 
discontinue the work on ac- 
count of lack of funds. 

For some time after the war 
there was no organized effort 
to develop radio work. The 
amateur stations had been 
closed during the time we were 
at war and they gradually re- 
newed their activity under 
striet regulation. 

During the last two or three 
years, however, there have been 
installed at many places in our 
country high powered private 
sending stations that began to 
send out musie, singing and 
reading of news items to all 
who cared to tune in to their 
wave length. 

To-day the newspapers keep 
us informed of the latest de- 
velopments in broadeasting and 
they print the programs which 
include everything from jazz 
tunes from a phonograph to the 
splendid voice of an opera sing- 
er and from a husky voiced ad- 
vertiser of a new brand of soap 
to a lecture on psychology by a 
prominent college professor. 

Our prediction many years 
ago that at some future time it 
would be possible for us to 
hear the news of the hour in 
spoken words at our breakfast 
table instead of reading it after 
it was several hours old in the 
morning paper is now practi- 
cally being realized through the 
service rendered by the numer- 
ous broadeasting stations all 
over the United States. 

It is probable that history 
will repeat itself in regard to 
the radio telephone. It will 
not supersede nor displace the 
older forms of wire transmis- 
sion but will occupy a new field 
unique in many ways. A com- 
paratively inexpensive receiv- 
ing set enables anyone at no 
additional expense to remain 
comfortable at home and hear 
good music, speeches, sermons, 
lectures and a choice of other 
interesting programs sent out 


at prearranged times from con- 
venient central locations. 

All this seems to indicate 
that radio news and radio 
music and radio lectures will 
not displace our present ar- 
rangement in regard to these 
matters. The telephone did not 
displace the telegraph but sup- 
plemented it as a means of 
rapid communication over 
great distances. The telegraph 
systems continued to grow and 
increase in usefulness but the 
newer telephone soon reached 
a position of enormous im- 
portance in our social and eco- 
nomic life. Vast sums of 
money were expended in build- 
ing equipment, lines, ete., and 
thousands of skilled mechanics 
and electrical experts have 
been constantly employed in 
the manufacture, installation, 
and operation of telephone ap- 
paratus. 

Judging from the great de- 
mand for radio receiving sets 
today, a great manufacturing 
industry will spring up to sup- 
ply this demand. Many ex 
perts will be required to install 
and operate the somewhat com- 
plieated apparatus at the highly 
powered broadeasting stations. 
There will be a new demand 
for power to operate these high 
powered stations requiring ad- 
ditions to generating and dis- 
tributing and regulating sys- 
tems of electrical energy and if 
the rapid rise of the telephone 
to a place of importance is an 
indication, we may expeet that 
another decade will find a need 
for thousands of radio experts 
engaged in a new branch oí 
electrical engineering, and if 
the advances made in the re- 
cent years are repeated in the 
years to come no one may 
safely say now what the future 
may bring. It is not beyond 
the range of possibility that a 
small pocket set will be de- 
veloped that will enable the 
farmer to keep in touch with 
the good things of musie and 
literature and art while he 
drives the cultivator over the 
field, the sailor can hear the 
sounds from the busy city while 
he speeds over the lonesome 
stretches of distant seas. The 
ambitious boy may get special 
lectures on subjects he is tak- 
ing in school between his home 
study periods in the long even- 


(Continued on Page 36) 
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Mechanical Equipment 
Must Be Mechanically Right— 


In a time recording machine, 
more than in almost any other 
piece of mechanical equipment, 
the machine must be accurate, 
durable and reliable— mechani- 
cally right. 


During the past 28 years the 
Calculagraph has been working 
daily in thousands of machine 
shops, manufacturing plants, 
power houses, garages, billiard 
parlors, telephone switchboards, 
etc. It has been recommended 


and re-ordered by its users, be- 
cause it has given REAL service. 
It is mechanically right. 


There is no jumping and lock- 
ing of the mechanism in the Cal- 
culagraph such as is found in 
electrically operated time clocks. 
The Calculagraph has a spring- 
driven, eight-day movement with 
jeweled balances. Its ribbon is 
easily inserted and automatically 
reverses itself. The cards for 
use in it can be of various sizes 
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and shapes and can be furnished 
by your own printer. 


The Calculagraph record can- 
not be faked. The imprints are 
made from metal type which ro- 
tate continuously. Setting the 
hands on the clock face will not 
in any way change the elapsed 
time record. 

Let us send you a copy of 
—''Elapsed Time Records” — 
which tells the complete story 


of this durable time clock, so 
simple to install and operate. 


THE 


LALLULADRAPH 


mmus Z7HE ELAPSED TIME RECORDER EEE 


34 Church Street 


New York City 
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oiler Feed Pumps 


N plants of 1000 H. P. or over 
the centrifugal boiler feed unit 
has proved superior to any 


other type. It occupies less space, 
it requires but little attention 
its even flow of water prevents 
water-hammer with the attendant 
piping and valve repair costs. 
The Terry turbine for boiler feed 
service is easily adaptable to auto- 
matic control which will maintain 
either constant pressure in the boil- 
er feed line or a definite excess pres- 
sure regardless of the quantity of 
feed water being pumped. The 
mechanism employed to accomp- 
lish this is mounted directly on 
the turbine and actuates the tur- 
bine governor valve. Of the 8,000 
or more Terry turbines now install- 
ed, 2500 are used for driving boiler 
feed pumps. The features of con- 
struction that have made the 
Terry turbine so popular for this 
class of service are explained in 


Bulletin Z-25. W rite for it. 


T-774 


BINE 


Sup HIR LLL YUM 
uL eee e UMM 
Offices in A ee Cities 7, 7 / ** 5» , 
in U.S.A. also in Important Mi M" YY flt 
Foreign Cauntries 4 CR 


(Continued from Page 34) 
ings. The disciple of Isaak 
Walton may ease his conscience 
on warm sunny Sunday morn- 
ings while sitting on his favor- 
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ite log beside his favorite py 
by adjusting his head plo; 
and tuning in to the wa; 
length adopted by his paste. 
while delivering his sermon, 


Gasoline Rail Cars To Save 
Railroads Money 


Latest Type is Shown at Railway 
Convention 


Railroad officials, having be- 
come much interested of late 
in the gasoline propelled rail- 
way car, were given the op- 
portunity a few days ago of in- 
specting the latest and most 
improved ear of this type, when 
a White rail coach was run 
over the Pennsylvania railroad 
from Philadelphia to Washing: 
ton, a distance of 136 miles. 
The car made the run to Wash- 
ington for the annual meeting 
of the American Shortline Rail- 
road Association and was the 
feature exhibit at the conven- 
tion. It made daily runs during 
the eonvention over the tracks 
of the Washington & Old Do- 
minion Railway, carrying as 
passengers representatives of 
the various short line railroads 
in attendance at the meeting. 

While a number of shortline 
railroads have been operating 
gasoline rail ears successfully 
for several years, it is only 
recently that the gasoline ear 
has come to attract wide at- 
tention on the part of railroad 
men, not only operators of 
short line railways, but officials 
of some of the country’s largest 
transportation systems. 

Developments in the rail 
coach being watched with the 


keenest interest by railroa 
and the run from Philadelp!: 
to Washington attracted 1 
merous prominent Penns 
vania railway officials as pas 
sengers. Among the Penny: 
vania executives who made t! 
trip were: J. E. Burrell, super 
intendent passenger transpo! 
tation, eastern region; F. ^ 
Fildes, foreman mechanical eli 
gineers office, eastern region 
J. M. Jones, passenger train. 
master, Philadelphia termina 
division; H. K. LeSure, «hiv 
electrician, eastern region: H 
H. Haupt, assistant engine’ 
motive power, eastern region 
J. Stair, Jr. general elc 
trician,, New Jersey division 


E. S. Stewart, advertisin: 
agent Pennsy |vania system 
James Buckelew, superinten 

dent Maryland division 


Timothy O "l'oole, office genere 
superintendent, southern div: 
sion; Harry Babcock, pi^ 
ger trainmaster Maryland d! N 
sion; Edward E. Hess. train 
imdster Baltimore division , 
C. E. Wann, assistant trall 
master Baltimore division.“ 
Other railway officials 0” uh 
car were Senator Geor? 
Shinn, president the 


(Continued on Page 38) 
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Handling Famous Cigarettes 
On a Famous Conveyor 


IT’S AMATHEWS 


Note how the Conveying System is arranged to deliver the fibre 
cases into any car spotted along shipping platform, by means 
ofa portable unit shown in foreground. Trunk lines are sus- 
pended clear of the platform, leaving same free for foot and 
truck trafhc. 


We are solving Industrial Conveying problems every day. An 
engineer is ready at any moment to start work on yours. No 
cost, no obligation. 


Ash for General Catalog. 


MATHEWS 
GRAVITY CARRIER CO. 
157 Tenth St. 


were ELLWOOD CITY, 
LONDON, ENG. PENNA. 
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The Minimum Slant 


and Location of Nozzle 
Protects their Health 


ay Every element of danger from con- 
| * | tamination has been eliminated in the 
m "VERTICO-SLANT " Drinking 
5 Fountains. 
sh Lips Cannot touch the Nozzle” 
3 = The nozzle, located in the recess pre- 


vents contact and the minimum slant of 
the stream incorporates the practical 
features of the vertical stream and the 
sanitary safeguards of the slanting ones. 
The water falls to one side of the nozzle 
instead of directly over it. 

The “VERTICO-SLANT” Drinking 
Fountains are far superior to ordinary 
fountains and cost no more. 


* > Å x isse — 


Write us to-day. 


“Lips cannot touch the nozzle" 


| 
| RUNDLE-SPENCE MFG. CO. 


MILWAUKEE, WIS. 


sie “WHITE STAR" N 


TRIPLE-ACTING NON-RETURN 
REGULATING BOILER CHECK VALVE 


Isolates the Boiler 
in Case of Accident 


The Powell Triple-Acting 
Boiler Check Valve safe- 


guards lives and protects 
property. If a boiler tube 
blows the valve closes, and 
the boiler is thus isolated 
from the rest. 


All Powell Valves are 
thoroughly tested and guar- 
anteed. Write for circular. 


The Wm. POWELL CO. 
2525 SPRING GROVE AVENUE 
CINCINNATI, OHIO 
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Transportation Company, of 
New Egypt, N. J.; Fred John- 
son, superintendent The Union 
Transportation Company and 
W. W. Wilson, general man- 
ager the Lewisburg, Milton & 
Watsontown Passenger Rail- 
way Company, of Milton, Pa. 
Representatives of The White 
Company, Cleveland, and the J. 
G. Brill Company, Philadel- 
phia, made up the remainder of 
the passenger list. 

The rail car driven to Wash- 
ington was built for the Union 
Transportation Company and 
Is now operating over the com- 
pany's 25 miles of track, be- 
tween Pemberton and Hights- 
town, N. J. The Union Trans- 
portation Company placed a 
29-passenger rail car in service 
several months ago and its 
operation proved so successful 
that a second car of larger ca- 
pacity was purchased. 

The larger ear—the one used 
on the demonstration run—has 
a seating capacity of 41 and a 
baggage compartment directly 
in the rear of the driver, who 
controls the car from the right- 
hand side. The body which is 
of semi-steel construction is 
mounted on a specially design- 
ed White Rail car chassis. 
There is a four-wheel pivotal 
truck in front and two wheels 
in rear. It is governed to a 
speed of 33 miles per hour. 
This speed was maintained 
with ease on the run to Wash 
ington. The satisfactory per- 
formance of the car both on the 
runs over the Pennsylvania and 
over the Washington & Old 
Dominion Railway from Wash- 
ington to Great Falls, Va. much 
impressed the railroad men, 
who were given the opportun- 
ity of viewing its operation at 
close range. 

The trips over the Great Falls 
division of the Washington & 
Old Dominion Railway were 
considered a severe test for the 
car as the road is a succession 
of grades and curves, the 
grades running as high as 314 
to 4 percent and the curves to 
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10 degrees, with a frequa 
combination of both grade a 
curve. The grades were neg 
tiated with ease and a fj 
speed was maintained even s 
the most severe ascents. T 
demonstrate its reserve psr 
the car on numerous occasion 
was brought to a stop wy 
midway up a grade and agi 
started. It accelerated readi! 
and continued to top of grad: 
without difficulty. This và 
true in both forward and r 
verse speeds. Refinements u. 
bodied in the latest type 
rail ear makes riding exte 
ingly comfortable. It has b» 
the experience of The Un 
Transportation Company tha 
passengers prefer riding i 
their gasoline rail ear to thei 
steam trains. 

As previously stated, ri 
roads are watching with ke, 
interest developments in t 
gasoline rail ear, recognim: 
that equipment of this type «i. 
fers an opportunity of bett 
serving the traveling pul: 
and at a eost far below stear 
train operation. 

Railroad men are pretty vd 
agreed that the expensive par 
of the railroad business is the 
running of thousands of miles 
of unprofitable passenger ser- 
vice on light branches of light 
portions of main lines where 
the people demand servie 
Once established, it is a difficult 
thing for the railroads to cr 
tail such service even thou: 
it be unprofitable. 

With recent improvements in 
the rail ear before them, rail 
way executives are alive to 
the situation and are nw 
genuinely interested in the 
possibilities of the rail ear as 
a solution to the problem o 
being forced to operate pas 
senger trains where busines 
does not justify doing so. The 
are convinced that the rail car. 
because of its light weight and 
low first cost, coupled with sm- 
plicity in operation and mam 
tenance, is worthy of serous 
consideration. 


Burning, Grinding and Sackin£ 
a Mountain 


(Continued from Page 14) 
in the kilns to cause the raw 
materials to fuse into ‘‘clink- 
er." It costs around $1 a ton 
to pulverize this coal to make 


it possible to feed it through 
blow-torch. 

I am told that the significat! 
item of more than $60,000. 


(Continued on Page 40) 
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BAR BUILDING 


An Office Building for Lawyers | 
36 W. 434 St., Through to 37 VW. 440 St, New:York 


Charles L. Fraser 
Building Contractor 


372 Lexington Ave.,N.Y. 


Knickerbocker Fire- 
proofing Company. 


Floor Arches 
and Concrete Works 


56 West 45 thStreet, N.Y. 


S. H. Sweeney 


| Heating & Ventilating 
Contractor 


213-215 E. 44th St., N.Y. 


Fish Brick Sales Co. 


Face Brick Contractors 


25 W. 45th Street, N.Y. 


Campbell Metal Win- 


dow Co. 
Metal Windows 


8 West goth Street, 
New York 


Q TORES and three lower floors will be open to commercial tenants. 
which has over 2600 members. 
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Severance & Van Allen pass 


New York City. 


372 Lexington Avenue, 


Architects 


Gurney Elevator Co. 
Elevator Contractors 


300 Eighth Ave., N. Y. 


South Amboy  ; 
Terra Cotta Co. 
Terra Cotta 
Contractors 
150 Nassau Street, N.Y. 


Hay Foundry 
and Iron Works 
Structural Steel 
15 Madison Sq., N. Y. 


Farnum Plumbing 
Company 
Plumbing Contractors 
370 Lexington Ave.,N.Y. 


Construction and 
Foundation Corporation 


Rock Excavating and 
Foundation Work 


372 Lexington Ave., 
New York City 


Directly connected with the House of the Bar Association 
This is the first Professional Building for attorneys in New York. Space is being rapidly ab- 


sorbed by prominent men of the Profession. This building will be an asset to your business. The large store and mezzanine has 
frontages both on 43d and 44th Streets and display along the entire course of the Arcade which connects the two Streets. 


For further Information Address Burton Thompson, 
Managing Director 


BAR BUILDING Inc, 


372 Lexington Avenue, New York City 
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G PRODUCTION- 


GETTIN 
FACTS INTO THE OPEN 


Your operative wants to 
see how much he's pro- 
ducing before persuaded 
to do more—or convinced 
that he’s doing too little. 


A Veeder Counter on his 
machine shows him—and 
the management—what 
his machine should turn 
out as a reasonable stand- 
ard for the day's work. 


If he does less than is fair 
the counter advertises the 
fact to all. If he does 
more, his claim to reward 
is equally plain. Thus do 


COUNTERS 


put the facts in the open, afford 
assurance of fair play and offer 
an obvious incentive. 


The Set-Back Rotary Ratchet 


Counter below is for machines 
such as punch presses and metal-stamp- 
ing machines, where a reciprocating 


movement indicates an operation. 


Registers one for each throw of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four 
figures, as illustrated, $11.50—subject 
to discount. (Cul less than ! 5 size.) 
Set-Back Revolution Counter of similar 


model, $10.00 (list.) 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 
its mechanism 
will stand a very 
high rate of speed, 
making it especi- 
— ally suitable for 
mi light, fast-run- 
ning machines, 
and most adap- 
table for experi- 
mental work. If 
run backward, the counter subtracts. 
Price $2.00. (Cut 3/5 size.) Small 
Rotary Ratchet Counter, to register 
reciprocating movements of small ma- 


chines, also $2.00. 


There’s a Veeder exactly suit- 
able for the type of machine 
you want one for; ask for free 
illustrated booklet. 


The Veeder Mfg. Co., 
63 Sargeant St., Hartford, Conn. 


(Continued from Page 38) 


for labor was parcelled out 
among the hundred million 
barrels. 

When vou talk to a cement 
man his dry-as-dust subjeet 1s 
elevated from the common- 
place and takes on a good deal 
of the romantie, which the out- 
sider never sees in the other 
man's vocation. Just another 
way of saying that to each 
of us out particular calling is 
filled with romance. The great 
investment required before a 
cement plant becomes a going 
concern doesn’t make cement 


manufacturing an inviting 
field of endeavor. Then too, 


cement marketing suffers the 
seasonal influence of the so- 
ealled construction season. A 
vear's business must be con- 
centrated into practically sev- 
en months. "This reaches its 
peak often during the most ac- 
tive seasons for other indus- 
tries, and as a result makes in- 
evitable periodic congestion in 
transportation and distribut- 
ing facilities. "There is this 
constant handicap against 
capacity production. The few- 
er than one hundred producing 
plants in the United States, 
with a possible. production of 
nearly 140,000 000 barrels per 


vear, were never able until 
1920 to exceed the hundred 


million barrel mark. In 1921, 
production fell back to 97,849,- 
000 barrels due in part to the 
difficulties just related. 

The iron age and the stone 
age are a matter of history. 


Occasionally we go back to 
*cave-man stuff." We are 


now entering the Cement Era. 
It will surprise most people 
to know that exelusive of the 
functions of selling, account- 
ing, and administration, the 
following operations are nec- 
essary to preparing a barrel of 
portland cement for the mar- 
ket : 
LIMESTONE QUARRY 


I. Drilling 
2. Blasting 
3. Pop shooting 
4. Loading (steam shovel) 
5. Transportation (locomotive and 
cars) 
6. Track and Car maintenance 
SHALE QUARRY 
7. Drilling 
8. Blasting 
9. Loading (steam shovel) 
10. Transportation (locomotive and 
cars) 
11. Track and car maintenance 
RAW DEPARTMENT 
12. Primary crushing 
13. Elevating 
14. Secondary crusher 
15. Elevating to storage bin 
16. Storage (distribution in bin) 
17. Proportioning of raw materials 


(mixing and conveying to dryer ele- 
vator ) 
18. Elevating to dryers. 


Industry Illustrate: 


Construction Costs 
Have Reached the Bottom! 


Thirty Years 


MIRON 
C——À 
D$, 8 
Industrial 
Buildings 


li cost of building factory structures is a 
the lowest point since 1913. The increas 


in demand for additional manufacturing spac 
which is already following the resumption o 
activities in many lines will soon produce an in 
crease in building costs. Those who need factor 
space but have waited for the lowest point ir 
building costs can profit by building during 1922 


An additional saving can be made by employing “MRBN 
Engineers to plan the building for you. Write for one o 
the members of our firm to come and outline to oz 
method of handling the design of industrial bui a 
minimum cost to you. 


Build Now! 


MILLS: RHINES: BELLMAN X NORDHOFI 


VIGILANT 


Feed 


Engineers 
TOLEDO *: OHIO 


Water Regule 


Saves 6 to 15% Fuel Bills 


The VIGILANT Feed Water Regulator keeps the water level -— — 
spective of fluctuations in the load. It does it automatically. There es 
plicated parts to get out of order—it depends for its operation on gravity. ^ 
tion is therefore positive and always reliable. € For over 20 years some of € 
est plants have depended on the V ers for feed water regulation, and ii in 
cases it effects [uel savings of from 6 to 15%. Write and get particulars and tk 


The Chaplin Futon Mfg., Compa 
28-36 Penn Ave. 


Me 


Digitized by Google 
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19. 
20. 


ai. 


22 


25 
26. 


Drying 

Elevation to bin over preliminary 
grinders 

Preliminary grinding 


2. Conveying to elevators 
23. 
24. 


Elevating to raw finish mills 
Grinding by raw finish mills 


. Conveying to elevators 


Elevating to kiln bins 


CLINKER DEPARTMENT 


27. 


Burning in kilns’ 
Elevating hot clinker to coolers 


. Coolers 
. Adding gypsum to clinker 
. Elevating to 


preliminary clinker 


grinders 


. Preliminary clinker grinding 


Conveying to elevators 


34. Elevating to clinker finish mills 
35. Grinding in finish mills 
CEMENT 

36. Conveying to elevators 


37. Elevating to belt conveyors 

38. Belt conveyors to stockhouse 

39. Conveyor (distribution in stock- 
house) 

SHIPPING DEPARTMENT 

40. Conveyor in tunnel under stock- 
house 

4l. Elevating to packing bins 

42. Packing (filling bags) 


. Loading in cars 

Cleaning 

Counting sacks 

. Repairing sacks 
T: - es Se 

. Tying sacks 


sacks 


Inspecting loaded cars 


. Track maintenance 


50. Cleaning and repairing cars 
GYPSUM 
51. Unloading 


52 


53. 


2. Elevating 


Conveying to grinders 


COAL MILL 


54. 


55. 


56. 


3. 


58. 


59. 


60. 
6l. 
62. 


63. 


Unloading 

Elevating to dryer bin 
Drying 

Elevating to grinder bin 
Preliminary grinding or 
crusher 

Elevating to finish mill 
Finish grinding 

Elevating to conveyor 
Conveyor to kiln bins 
Firing of kilns and dryers 


small 


POWER DEPARTMENT 


64. 
65. 
66. 
67. 
68. 
09, 
70. 


71: 


72. 


Unloading coal 

Elevating to bins 

Firing of boilers 

Moving of ashes 
Pumping water 
Operation of power units 
Yard gang 

Machine shop 

Repair gang 


CHEMIST WORK 


73. 
74. 


81. 


75. Sampling 
Sampling 


Sampling 


rock 

clay 

gypsum 

coal 

all four 

clinker 

Analysis cement 

Testing and making briquettes 
Testing each car before shipping 


Sampling 
Sampling 


Analysis 


SUPERVISION 


82. 


General supervision, including : 
Superintendent 

Assistant superintendent 

Chief engineer 

Chief chemist 

Safety committee 
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BYERS PIPE 


EXTRA COST 
OF 
BYERS 
VALVES AND COVERING AND 


MISCELLANEOUS 
FITTINGS MATERIALS 


“OVERHEAD 
SUPERVISION AND 
PROFIT 


eration this possible damage 
to the building and furnishings, 
the cost of pipe failures is ten 
or twenty times greater than 
the bare cost of the pipe itself, 
And the extra cost of Byers 
rust-resistin$ pipe measured 
against the installation cost, is 
only 5 to 10%. (See diagram). 


LABOR AND 
SHOP COST 


*I Am Cured!” 


said an architect to a Byers 
salesman. “I never attached 
much importance to the subject 
until a pipe, buried in my living 
room ceiling, burst and did 
$3,000.00 worth of damage to 
floors, walls, draperies, rugs 
and furniture. From what I 
have since found out about 
pipe, I have decided to allow 


no clients of mine to be quite 
as foolish as I was myself. 
From now on, I will specify 
Byers pipe for all permanent 
buildings.” 

Even leaving out of consid- 


And this small amount is the 
means of greatly increasing the 
life of the installation, reducing 
maintenance cost, and prevent- 
ing serious damage to the build- 
ing and its contents. 


Send for Byers Bulletin No. 38, ‘‘The Installation Cost of Pipe 


A. M. BYERS COMPANY, PITTSBURGH, PA. 


Established 1864 


New York Philadelphia Boston Chicago 
Cleveland Houston Dallas Los Angeles 
I, 
p zm 1 I Bldg., Tulsa, Okla. Architects, 
* ; A. W. Black & Son, Tulsa. Byers Pipe for 
fs K i sania and heating systems. 


2 St. Mary's Boys Dormitory, Winona, Minn. 
Architect, C. H. Johnston, St. Paul, Minn. 
Byers Pipe forplumbing and heating systems. 


c 3 Stacy- Trent Hotel, Trenton, N. J. Archi- 
a tects, Esenwein & Johnson of Buffalo; asso- 
te i 3 ciated with Architects William A, Klemann 
in a 75 r and J. Osborn Hunt, of Trenton. Byers Pipe 

fi 4 FF z " for plumbing and he ting systems. 
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p the Name and Yarrolledi in every length 


made two-way 


Duplex Radio Telephone Equipment on S. S, America which 


wireless conversation possible. 


Photograph by, General Electric Co. 
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WEIGH IT WHILE 
MOVING 


Any material handled on a conveyor fitted with 
a MERRICK CONVEYOR WEIGHTOMETER 
is automatically weighed as it moves along. 
This unique method of weighing is used by hun- 
dreds of concerns weighing all classes of mater- 
ial such as coal, coke, stone, ores, fertilizers, ce- 
ment, clinker, copra, sand, gravel, etc. etc. 


Installation of Merrick Weightometer at a prominent gas and coke company’s plant 


NO WEIGHMAN OR ATTENDANT REQUIRED 
GUARANTEED AND PROVEN 
99% ACCURATE 


Typical Installation of Merrick Weightometer 


For Information Write 


MERRICK SCALE MFG. CO., 


180 Autumn Street PASSAIC, N. J. 


Industry Illustrate: 


Concrete, as Used in Ancient Rom 


(Continued from page 11) 


seemed to think it desirable to 
face their concrete is scarcely 
evident to modern eyes. The 
concrete when constructed of 
hard lava or travertine set into 
rock as lasting as marble, and 
the facing always came off be- 
fore the concrete showed signs 
of destruction. Moreover the 
facing itself was often covered 
with stucco, as a basis for 
which the concrete could easily 
have been made better than 
the facing itself. 

The Romans adopted con- 
crete construction for many 
different purposes. It was of 
course of the greatest use for 
harbors as evinced by various 
remains of docks and wharfs. 
It was emploved to line certain 
of the aqueducts, and the ba- 
sins of the buildings from 
which the water was distribu- 
ted, to say nothing of its use— 
in publie and private baths. 
They even carried the cement 
to distant parts of the Empire, 
and made blocks with it for the 
facing of fortifications. 

In making concrete floors, 
they appreciated the fact that 
great care had to be taken in 
order to avoid cracks. The 
general method of construc- 


tion of such a concrete floor x 
described by Vetruvius ma; |. 
quoted in part: 

“I begin with the concert 
floor which is the most ess. 
tial of the concrete finishing 
pointing out that great ski! 
and the utmost care must b 
used to assure its durability 
If this concrete flooring is 
be laid even with the ground 
let the earth be tested to w 
whether it is solid there, ani 
if it is, level it off and upon“ 
lay broken stone for a found 
tion. But if the floor must} 
either wholly or partly fil 
in, this should be pound 
down hard with great care. I 
case a wooden framework i 
beneath, however, we must se 
that no wall which does mt 
reach up to the top of the 
house is built under the fir. 
No wall which is there shou!! 
fall short so as to leave a 
wooden planking above it a 
an unsupported span. li: 
wall comes up solid, the m. 


yielding nature of its soli 


structure must, when the joists 
begin to dry, or to sag and set- 
tle, lead to cracks in the floor 
on the right and left along the 
line of the wall." 


What the Worker Wants 


(Continued from page 15) 
they wanted. Twenty-six lived 
near enough to eat at home, 
and the remainder would 
rather eat a lunch which they 
brought from home. 

Replying to question 5—Do 
you believe that employees 
should have @ voice in making 
the rules they work under ?— 
the almost universal response 
was that they would like to 
have such a chance. Nine an- 
swered to the effect that they 
believed it the duty of the em- 
ployer to make the rules and if 
the employee did not like it he 
could get out. 

Question 6—Are you fitting 
yourself for something better 
through a systematic study?— 
surprised me. There were only 
four hundred and sixty-five 
making any form of a study to 
better themselves. The remain- 
der claimed they were not over- 


loaded with time for studying. 
This was due to long hours of 
work and much time to get back 
and forth to work. 

Over seven hundred favored 
some form of a club in answer 
to question 7—Do you favor 
clubs made up of employees!— 
The remainder felt they would 
rather spend their time at home 
than at a company club. 

In answer to question — 
Are you married?—I found 
seven hundred and sixty"? 
to be married. One hundred 
and sixteen lived away from 
home. The remainder lived @ 
home. | 

Three hundred and ten live! 
in their own homes or Were 
buying them. Five hundre 
were living in rented home 
but wanted to buy. 

Over nine hundred woui 
rather own than rent. How 

(Continued on Page 44) 
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USER REPORT 
SERIES 


3 


Written by users of B-G Machines 
Audited by H. P. Gould Co. 


No part of this report written, 
— or even seen b 


Pro OF OF PERFOR MANCE 


— by cost analysis 


Finished report as quoted here is 
only report which was delivered to us 


FOR five years the Mechanical Rubber Co., of Chicago, Illinois, has used a Barber-Greene 
portable belt conveyor for handling coal and ashes. The cost analysis shows: 

1. Annually 14,000 tons of ashes have been handled by the conveyor. 

2. During one period of three weeks, the machine loaded 500 trucks with ashes. 
Five-ton trucks were frequently loaded in six minutes. 

3. Loading of ashes by hand would require at least three times the labor now 
employed. 

4. Original belt in use five years and still being used. No other repairs except 
on motor. 


The machine is moved about the yard from one point to another where it is needed. It has proved 
itself adaptable and reliable. The following is part of the cost analysis furnished us by the H. P. 
Gould Co., industrial auditors, and Mr. A. MacLean, chief engineer of the Mechanical Rubber Co. 


EXCLUDING LABOR 
$900. 


Depreciation 10 le. - - 7 - - - 
Average interest at 6% = p x t - - - - 
Maintenance and repair, estininted - 
Power—9 KWH. per day at $.01 per KWH. x 300 days 
Total annual operating cost (excluding labor) - 
Cost per day 4555s " - - - > - 


Cost per ton 381585 — à 8 , à 


INCLUDING LABOR 


Cost of B-G Conveyor per day 
Cost of labor per day, 3 men, 3 hour. per dis at $. 60 per hou 


$6.556 


Cost per ton 32° - ‘ ‘ e á 8 


Send coupon for a copy of the complete report 


Barber-Greene Company 
470 W-PARK AVE. AURORA,ILLINOIS 
Branches in Most Principal Cities 
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Floor Space— 


use the ceiling. 

Do your trucking overhead and 
make the ceiling pay more on the 
investment. 

Many firms are daily realizing 
the fact that Cleveland Tramrails 
have reduced their material hand- 
ling costs to the lowest possible 
point. 

You too, can enjoy these low 

costs. 

There is a standardized Cleve- 
land Tramrail—either hand or 
electric—that will adapt itself to 
your particular type of hoisting 
and conveying. 


Let us hear from you. May 
we have this privilege? 


Cleveland Electric Tramrail Division 


of 
The Cleveland Crane & Engineering Co. 


Wickliffe, Ohio 
Sales O ffices: 


50 Church Street. Farmers Bank Bldg. 


New York City Pittsburgh, Pa 


1418 First Nat. Bank Bldg. 149 E. Larned St. 
Chicago, Ill. Detroit, Mich. 


CLEVE EL AN 


HAN DO Tma 


AMARU 


ELECTRIC IRAMR 
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ever, many stated they had not 
bought because they were not 
intending to stay in the place 
they were. These, as a result 
of the question—Which would 
you rather do: rent, live in fur- 
nished rooms, or board? 

Practically all said in an- 
swer to question 10—Should « 
company help their employees 
build homes or pay them more 
wages that they might build 
themselves?—that the compan- 
ies could build cheaper than 
they could; yet, if the cost was 
the same, over six hundred 
would rather have more wages 
and build themselves. 

Question 11—Should the 
company educate their em- 
ployees in their own plant or 
allow them to be educated in 
outside schools?—Over eight 
hundred preferred to be edu- 
cated in outside schools. These 
wanted such an education as 
would be of value when they 
should leave their firm. The 
remainder believed one would 
be as good as the other. 

Those answering the ques- 
tion—Should the company fur- 
nish a garage for employees to 
keep their automobiles in? If 
the employer expected you to 
keep @ bicycle or automobile 
out in the rain and sun would 
it have any effect upon your 
working for him?—indicated 
that there were about one hun- 
dred and sixty who rode bi- 
eycles and about sixty who 
went to and from work in auto- 
mobiles. These believed that 
proper shelter should be fur- 
nished employees for automo- 
biles and bicycles from wind 
and rain while they worked. 

Question 13—Would you 
join any cooperative associa- 
tions made up of employees 
for the improvement of condi- 
tions either at home or in the 
plant ?— 

Over eight hundred answers 
indicated that employees were 
interested in cooperative asso- 
ciations if composed entirely 
of employees. The remainder 
felt that there would be no 
value to be had from such as- 
sociations. 

About six hundred expressed 
in reply to question 14—Do 
you believe rest rooms helpful? 
—that rest rooms were helpful, 
while the remainder expressed 
a varied lot of ideas to the 
effect that they would not have 
time to make use of them. 

In reply to question 15— 


Would you do work you-did ö 


Industry Illustrate 


not like, for more mon, 
rather than work you did li. 
for less?—there were o 
seven hundred and fifty vi 
would rather do work th 
liked for less money while t 
remainder did not care as ly. 
as there was money in it, 
The replies to question 1, 
How many hours should a 


Awork?—were almost um 


mous for the eight-hour d: 
Some said that the only reas: 
they wanted to work long; 
hours was on account of ts 
money. All felt that a mz 
could do as much in eight a 
in ten hours. 

In answer to—Would y: 
work nights for the sam 
money as days?—there wer 
only fifteen who would rath 
work nights for the sam 
money as they would get dav 

In reply to number 18 
Which hours would you y: 
fer: the eight hours begin 
at seven in the morning, thre 
in the afternoon or eleven o 
night?—there were six lu 
dred and thirty-four (five hu 
dred and sixteen married) x 
preferred starting work : 
seven in the morning. Tw 
hundred and eleven (one hun 
dred and ninety-four singl 
who preferred to start at thre 
in the afternoon and the r 
mainder preferred to start 2 
eleven at night (four of thes 
were married). 

Would you work at a factor 
that had poor street car sert 
ice?—'l'here was a general ob 
jection to working at a factor 
with poor street ear service h 
those who were compelled t 
ride them. Over three hundre 
expressed themselves that the 
would not work unless ther 
was ample service provided. 

Should the foreman have H 
full right to discharge?—Ovel 
seven hundred and eighty be 
lieved that the foreman shoul! 
not have the right to fire. This 
was because in such a case à 
man would be fired who might 
be first class but for a personal 
grievance. 

Eight hundred and ninety- 
five, in answer to—If you wel? 
capable of being foremart aii 
a new foreman was brought n 
from the outside for your dè 
partment would you quit- 

said they would quit, while th’ 

others ranged from „depend. 
ing upon how well they like! 
the place,’’ to the possibility 
of something better of a difie" 
ent sort later. 

Would you study a core 
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PHOTOSTAT Copy 
HEREWITH” 


This phrase is coming into gen- 
eral use in business offices, be- 
cause each day another company 
realizes that the PHOTOSTAT 
way is, for many purposes, the 
quickest, the most economical and 
an error proof method of copying. 
The PHOTOSTAT method 
costs cents where other methods 
cost dollars, produces at a pos- 
sible speed of one copy per min- 
ute, and 


The PHOTOSTAT makes 
no mistakes. It makes pho- 
tographic facsimiles. 


When it is necessary to show val- 
uable documents in some business 
transaction and you do not wish 
to send the originals out of the 
office. PHOTOSTAT copies 
are equally acceptable as they are 
legal evidence in court. 


But the uses for the PHO- 
TOSTAT do not end in the 
ofüice. The PHOTOSTAT 
is also used in the production 
department. Here it eliminates 
the necessity of making trac- 
ings, as it copies direct from 
blueprints, pencil sketches, ink 
drawings or even from the 
original object, within certain 
limits of size. 


It is the numerous and valuable 
uses of the PHOTOSTAT 
which in many cases pay for 
the installation in less than six 
months. 


Write or telephone our nearest 
office. 


PHOTOSTAT CORPORATION 
295 STATE ST., ROCHESTER, N. Y. 


88 Broad St., 510 No; American Bidg:, 
Boston Philadelphia 


123 W. Madisen St:, 317 Third Ave:, 
Chicago Pittaburgh 


209 Leader Bldg., 429 Monadnock Bldg:, 
Cleveland n Francisce 
7 Dey St., 601 McLachlen Bldg, 
New York City Washington. 


Executive Office: Providence, R; L 


PHOTOSTAT 


Trade Mark 


spondence course to improve 
your ability?—Over 


| 


seven | 


hundred and sixty said they | 


would study a correspondence 
course while the remainder be- 
lieved they could not derive a 
benefit from such a course. 

** * * * 

The questionnaire used in 
determining from the employ- 
er’s point of view what he 
thought the employee wanted, 
brought out some peculiar in- 
formation. On hundred execu- 
tives were questioned in the 
same cities. Yet later in this 
article my comparisons will 
show what a vague idea em- 
ployers have of the things em- 
ployees really want. 

Ninety answers to question 
1 stated that they did not be- 
lieve advancement counted in 
an employee choosing a place. 
The rest believed it did. 

Almost unanimous response 
was obtained that executives 
believed employees objected to 
entrance training. 

Fifteen believed that the em- 
ployee preferred well-ventilat- 
ed buildings; eighty-five be- 
lieved that it did not make any 
difference. 

Ninety-two believed that em- 
ployees preferred to carry a 
lunch and sit down by a ma- 
chine or bench and eat it. The 
remainder believed the res- 
taurant was preferred. 

Nearly eighty declared that 
their men would like a voice in 
making rules if they could get 
it. Ten believed they did not 
want a voice while the re- 
mainder could not answer defi- 
nitely. 

Ninety-six claimed that em- 
ployees did not care to study 
nights to improve themselves. 
Four admitted good results 
from their employees studying 
nights. 

Ninety-three claimed that 
employees did not care for 
clubs unless it would take them 
from their work with full pay. 
They insisted that attending 
clubs on their own time was 
not desired by their employees. 
The others had had pleasing 
results from clubs on employ- 
ees’ time. 

I was surprised that eighty- 
nine should claim that the mar- 
ried man made the best work- 
man. The other eleven could 
not determine much differenee. 

Ninety-six believed the em- 
ployees wanted the employers 
to build their homes for them. 
Four believed the worker 
wanted to build his own. And 
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A Stamping Service 
That Lowers Unit Costs 


Hundreds of manufacturers now rea- 
lize that G. P. & F. Stampings and 
Sheet Metal Parts are not only lighter 
and stronger than Castings, Forgings 
and Wooden Parts but also opens 
the way to lower production cost. 


G.Dsk Service 


offers a 15-acre plant to meet your 
requirements for STAMPING,SPIN- 
NING, DRAWING, BLANKING, 
FORMING and PUNCHING in 
STEEL, ALUMINUM, COPPER, 
ZINC, BRASS or TIN. 


Send us your Blue Prints or Sam- 
ples for estimates. It entails no 
obligation. Write us to-day. 


GEUDER PAESCHKE & FREY CO. 


1300-1800 CANAL ST., MILWAUKEE, WIS. 
DETROIT OFFICE: 712 DIME BANK BUILDING 
CHICAGO OFFICE: 352-358 WEST OHIO STREET 


Hays Draft Gages for the boiler front. 
They tell the firemen how to regulate his dam- 
per, the condition of fires, baffles, settings, etc. 
They are the compass by which the fireman 
steers the furnace. Black enamel finish, | inch 


range, $14.00. 


The Hays Improved Gas Analyzer 
with its special metal needle valves instead 
of glass cocks or pinch clamp or rubber 
connections, its Hays patented steel wool 
method of absorption, its heavy moulded 
glass parts held by packing nut connec- 
tions and its compact, rugged  con- 
struction is the finest instrument of its 
kind on the market. CO, analysis in 30 
seconds. Complete analysis for CO,, O, 
and CO, in 4 minutes. Accurate to l-10 
of 1%. Three chamber analyzer $40, 
CO, only analyzer $30. 


i 


Hays Draft Gage 


Hays Improved Gas Analyser 


The Hays Automatic CO, and Draft 
Recorder tells the complete story of furnace 
conditions. Firemen can head-off wasteful ten- 
dencies because they have up-to-the-minute 
facts before them. “What”, “why” and “when” 
are pictured on the Hays Charts. 

Hays Apparatus pays for itself out of savings 
in a short time. No matter what kind of fuel 
you use these instruments can guide you in the 
way to burning less. 


dae 


Tell us about your fuel and 


uipment 
and let us make recomm 


tions. 


AS Sos Wigs Gra 


| 


ombustion 
ppliances 
1038 E. 8th St., Michigan City, Ind. 
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Hays Automatic CO2 and 
Draft Recorder 
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Which of Your Boilers 
Burns the Most Coal? 


Wasting Coal 
Is Wasting Power 
Prevent It 


By accurately checking the con- 
sumption of all of your boilers 


RICHARDSON 


Automatic Coal Scales 


Operate automa tically and register accurately 
every pound of coal delivered to stokers per 
hour shift or day. 


If a boiler isn’t giving you the best efficiency, it 
will use more than the ordinary amount of coal. 
The trouble may be due to soot, scale, holes in fire, 
or to other causes that can be quickly detected if 
you know exactly how much coal the boiler is using. 


A Richardson by weighing the coal automatically 
as it leaves the overhead bunker before delivery to 
stoker offers the practical solution of the problem of 
avoiding unnecessary waste of coal. The machine 
will weigh any kind of coal, wet, damp, muddy 
or frozen, easily and accurately. Continuous rec- 
ords of consumption per boiler are always avail- 
able for day and night shifts. 


Send for bulletin 2059-A. 


RICHARDSON SCALE COMPANY 


Passaic, New Jersey 


Boston Buffalo Chicago San Francisco 


New York 


only two believed home-owners 
were the best workers. 

Ninety-two did, not believe 
employees sought for an edu- 
cation either in the plant or 
outside. Six believed the em- 
ployee would consider the real 
value of the education offered 
regardless of wherefrom. Two 
believed employees preferred 
company education because it 
was free. 

Ninety-one claimed that they 
have never had a complaint as 
to garage facilities. Seven 
claim employees want a place 
to leave their bicycles and au- 
tomobiles. Two could not an- 
swer. 

Ninety-two asserted that em- 
ployees use the rest rooms only 
during working hours; seven, 
that they are used during rest 
periods; one employer claims 
that they are not used at all. 

Employers asked unani- 
mously declared that money 


will attract men more than the 


kind of work. 

Ninety-six claim men will 
work up to twelve hours for 
overtime and that they will loaf 
half of the time. Four be- 
lieved the employees preferred 
a nine-hour day. (These four 
had a nine-hour day in force.) 

As to night work, ninety- 
three could not decide whether 
men preferred days or nights; 
seven believed the men pre- 
ferred days. 

Ninety-seven could not an- 
swer whether poor street car 
service kept employees away 
from the plant or not. Three 
answered that many men quit 
because of poor street ear serv- 
ice. (Two of these rode the 
cars.) 

Eighty-six believed that em- 
ployees preferred to have the 
foreman have the full right to 
discharge them. Ten believed 
they preferred to have some 
one higher up discharge them. 
Four were undecided. 

Ninety-three did not believe 
their men cared how many men 
were brought in from the out- 
side for good jobs. Seven be- 
lieved that the older employees 
in point of service wanted the 
better jobs. Five never hired 
a man for the better job, but 
expected each man to work up. 

Eighty-three did not believe 
employees were interested in 
correspondence courses. 
Eleven could not answer. The 
remaining six believed they 
did. (Four paid for courses 
employees would study and 
show progress in.) 
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As my questioning has be: 
verbal, with the use of a note 
book, I have chosen at random 
I asked employees with who: 
I worked and employee: | 
hired at the Studebaker Plar 
and at the Stenotype Company 
Through the entire time | 
made special notes upon eae! 
one, as to his desirability, an. 
bitions and education. 

I find that, foremost in ever: 
employee's mind, he is lo 
ing for something better wit 
responsibility; or he is shif- 
less and undesirable. The en- 
ployee wants a place of nea 
appearance both interior a: 
exterior. The corner of a fa- 
tory grounds in western Ner 
York on the Erie Canal show 
at the beginning of this artic: 
is the most beautiful spot | 
have ever seen on any factor 
property. Employees are a 
ways talking about such place 
and during the summer mont: 
it is surprising how many s 
out there during their rest per. 
iod. 

The majority of workers.“ 
paid as much for working eig 
hours as they would earn in te: 
will do more in eight and fe. 
better. 

Employees do care for th 
restaurant with its warm mee 
at noon. 

I have noted in some factor- 
les where every man carried : 
lunch before a restaurant was 
opened, the first day the res 
taurant was opened only te! 
or twelve out of one hundre: 
carried their lunch. However. 
I have seen company restaur 
ants feeding very few. Thi 
was because portions were sc 
out and a meal would eost sixty 
cents or more while the e 
ployees could go to an outsid: 
restaurant owned by privat 
individuals and get a mei 
where everything was set be 
fore them in big dishes an 
help themselves to all the 
wanted for forty cents. : 
course employees object to tha! 
sort of thing. 

The most remarkable mea 
that I have ever seen is thai 
put up by the Prest-O-Lite 
Company in their main fac 
tory. Here a meal is had for 
twenty-five cents—and all 4 
man can eat. I can judge as 
I have eaten at over one hun- 
dred such restaurants an 
talked with those who have 
been eating in them. 

Of course the worker is i 
terested in the wage question. 

(Continued on Page 48) 
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——lower costs 

larger output 

——reduced wastage 

— smaller labor turnover 

— ore intelligent teamwork 

improved relations with the work- 
ing force 


——keener interest in managerial pol- 
icies and plans 


HE above are some of the results ac- 

tually achieved by the 500 progressive 

companies which have installed a well- 
thought-out program of foremen training. 


The foremen are the key men in your organ- 
ization. Give them a chance to help you 
effectively in building up profits. 


During the past four years the Business Training Corporation 
has conducted not less than 80 per cent of all the training for fore- 
men carried on in the United States. This record is in itself a 
sufficient guarantee that the training is sound and practical. It 
appeals strongly to the foremen themselves. The meetings are 
conducted by members of an experienced lecture staff. The 
expense is moderate. 


Foremen training is an important development as to which every industrial 
executive should be thoroughly informed. Write today for our descriptive 
booklet —sent without obligation —called *Making Better Foremen." 


Business Training Corporation 


“Greater Team Work Through Group Training.” 


185 Madison Avenue New York City 
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G&G manually operated Hoist in use at the Riches-Piver Co., 
chemical plant at Lyons Farms, N. J. 


From Loading Platform to 
Warehouse Floor— One man 
easily handles barrels, etc., 


with a G&G Hoist— 


A‘ the Lyons Farms, N. J., plant of the 
Riches-Piver Chemical Co., | man with a 
G&G Model B Hoist raises barrels, drums, car- 
boys and other loads quickly and inexpensively, 
and with a real saving in labor costs. With 
less efficient methods of load handling, from 4 
to 6 men would be required to do an equal 
amount of work. 

And the work is easy for the operator—a 
pressure of only 7 lbs. on the hoisting handle 
for each 100 lbs. of load. 

If your plant handles loads up to 1000 lbs. 
between floors or from cellar to grade, there’s a 
G&G Hoist which will fit your particular 
need. Five models, electrically or manually 
operated. 

If you will tell us the number of loads you average daily, 
the distance of lift and kind of load, something about the 
working conditions of your plant (submit sketch if possible) 


we will make definite recommendation as to what type of 
hoist to use and its cost. 


GILLIS & GEOGHEGAN 


556 West Broadway New York City 


Telescopic Hoist 


with Automatic Gear Shifting Brake 
Device and Silencer 


, ——— — 
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Yet, after talking with many 
regarding this question, I find 
that the average executive 
knows little regarding the 
wages his men require. Almost 
unanimously the working man 
is asking for a living wage. It 
it no more than fair that his 
labor should net him a sum 
equal to his demands. 

The shop view shown on a 
previous page is taken in the 
plant of the Lakewood Engin- 
eering Company of Cleveland, 
Ohio, and shows a modern way 
of trucking. Employees take 
pride in a firm which does its 
trucking in up-to-date ways. I 
have talked with truckers by 
this method who speak of their 
work with pride, while those 
pulling a hand truck barely 
will mention it. À 

After my quest of what the 
employee wants, let me say a 
word regarding the secret of 
it all. From all my questions 
asked the worker it will be 
easily seen that the installa- 
tion of any factor I have men- 
tioned will increase a man’s 
pride in his work. 

I have heard men working 
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at the Prest-O-Lite Compa 
when they were walking aby: 
in town, talking about the v; 
derful meal for twenty: 
cents. In regard to a cer; 
Motor Company, I have oft 
heard: I wish I could get 
there as every man must wor 
up if he wants a job there.” 

I have visited employme: 
departments, apparently sei 
ing a job yet actually seek 
how they attempted to get me 
and what bait they used. Aft: 
it all I find that if you give 
man an opportunity to wo 
and to be rewarded for g 
work, he will take more pr: 
in the company. If you gir 
him the responsible job x: 
the raise, and show him th: 
the firm really has an intere 
in him at heart, he will usui! 
return that interest. Dont“ 
afraid to call him Jack“ 
„Bill,“ and if your name: 
Charles, you should be prou 
rather than offended to hw 
vour men call you Charlie. 
It is that old time grip whic 
the men miss, and anythin 
which will bring it about is“ 
thing men want. 


New Fields of Usefulness for 
the Electric Furnace 


(Continued from Page 20) 


nace, the heating principle is 
very simple. As shown in the 
cross-section illustration, two 
rectangular carborundum 
channels, or trough are placed 
one on either side of the heat- 
ing chamber of the furnace. In 
the melting furnaces, which 
are circular, this trough is ex- 
actly the same in principle, but. 
becomes a ring in the upper 
part of the furnace. The 
trough is packed with granu- 
lar carbon material, and elec- 
trodes are embedded in it to 
connect to outside terminals, 
so that merely by closing a 
switch any desired amount of 
energy may be passed into the 
carbon material, thus develop- 
ing an ineadeseent heat. The 
heat in question radiates from 
the side and bottom of the 
trough directly to the material 
upon the hearth, and indirect- 
ly from the top of the trough 
to the roof of the furnace, and 


deflects upon the hearth. Th 
results in the entire hear! 
area being subjected evenly ! 
a large source of relatively lo 
temperature heat. Any d 
sired temperature may be 0! 
tained merely by moving tl 
control switch to the prop 
voltage tap, and, after this à 
tion, no further regulation“ 
the furnace is required. 

The first illustration 15. 
typieal brass foundry um 
Such a furnace holds 800 
1000 pounds of metal, a 
melts an entire charge evel 
two hours. The usual found! 
furnace is of 500, 800, 1500, t 
2000 pounds capacity. Large 
units than these are an exe 
tion in foundry practice, 
cause the foundryman Wise! 
prefers to have a battery d 
small units, rather than one 0 
two large furnaces, wilt 
would tie up his entire p" 
duction in ease of shut-dow 
for necessary repairs. 


igust, 1922 


There are more than one 


ndred installations of these 
sistance type furnaces in 
rious American non-ferrous 
undries. 

The rolling mill furnace 
own in the second photo- 
aph is equipped for pouring, 
e metal directly into rolling 
ll moulds. This saves an in- 
rmediate pouring, does away 
th all crucibles, and greatly 
duees the labor required. A 
otor-driven easting table is 
ed with this furnaee, so that 
e man may tilt the furnace, 
rn the easting table to bring 
e proper mould into position 
r pouring, and in short per- 
rm the entire work inciden- 
| to melting and pouring the 
etal. Furnaces of this char- 
ter are in service in the 
nited States, Mexico, Eng- 
nd and Japan. 

The third furnace is typical 
the electric heat treating 
id annealing units which are 
coming so common in this 
untry. Any temperature may 
obtained by these furnaces 
ithin the limits of the furnace 
fraetories. Completely au- 
matie equipment is furnish- 
l, which earries the material 
rough the hardening fur- 
ice, quench and drawing 
iamber, without any manual 
jeration other than the peri- 
lie plaeing of the material be- 
re the pusher of the first fur- 
ice. The eontrol over fur- 
ice atmosphere, time and 
mperature, is absolute, and 
| rejeetions due to guess 
ork or mistakes in treatment 
re entirely eliminated. To 
iumerate the list of produets 
hich are being electrically 
^at treated would require a 
cital of most of the kinds of 
eel castings and forgings 
hich must be subjected to 
at treatment of any nature. 
The fourth, fifth and sixth 
lustrations shows an electric 
irnace equipment which is a 
idieal departure from other 
pes. This furnace is used 
'r enamelling table tops, 
ove parts, refrigerator lin- 
igs, signs, and other porcelain 
itware, and is equally applie- 
ole to hollow ware, and any 
roduct requiring a surface of 
ultiple coats of baked enamel. 
he equipment in question is 
ipable of handling a maxi- 
ium of 2,430 square feet of 
it ware per hour. 

A circular platform, some 
00 feet in circumference, is 


iaded with the ware to be 


enamel as it passes. 


enamelled. The furnace travels 
around this platform, baking 
After the 
furnaee has advanced, the fin- 
ished products are removed 
from that seetion of the table, 
and new ware put in its place. 
This process continues for a 
full 24 hour period; workmen 
keeping continually ahead of 
the furnace, placing new ware 


on the table, and removing the 
finished material. 

The furnace is in principle 
like a street car. An overhead 
trolley brings in the current to 
propel the car, and also the 
current for generating the heat 
to bake enamel. Any neces- 
sary temperature may be at- 
tained, perhaps as high as 
1850° F. for the ground coat. 
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The labor cost is cut in less 
than half. The supply of fuel 
is dependable at all times. 
There is a complete elimina- 
tion of disagreeble factors as 
fuel storage and removal of 
ashes. 

The furnace shown in the 
seventh, eighth and ninth fig- 
ures is automatie equipment, 
designed for heat treating all 
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Pays for itself 
in minutes saved 


WI THY fuss with sticking desk drawers or search 


t nas loose papers when you need data in 


a hurry? 


Buy a desk built to suit you; a desk that’s a filing 
cabinet, too, where you can put your hands on things 
when you want them. Note these three big advantages. 


Built to suit the user — 

Six different models, every 
one with an especially planned 
record system. Let us arrange 
one for you. 


Drawers that can’t stick 

— A flip of the hand sends 
the heaviest drawer in or out. 
"Y and 4E i 
drawer slide eliminates sticking 
and jamming. 


The 


files. 


frictionless 


YAWMAN DF RBE MFG.Q. 


Filing System Service, Equipment and Supplies 
ROCHESTER, N.Y. 


Branches, Agents or Dealers in all principal cities 


843 St. Paul Street 


n Canada: 


Write for our booklet, “The Ex- 
ecutive’s Workshop,“ for helpful 
hints about ofhce equipment. 


I 
The Office Specialty Mfg. Co., Ltd., Newmarket, Ont. 


The = Efficiency Desk 


A filing cabinet, too — 

The “Y and E” Efficiency 
Desk is a filing cabinet in itself 
—vertical filesin lower drawers, 
handy compartments in center 
and uppers; you save the space 
as well as the expense of separate 
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da " automobile forgings. 
i d 
THE : Ens Bond gola Eu pen un 

est parts entering into the 
“OVERHEAD FALLACY” 


construction of the car, the 
material is loaded into pans, 

What is overhead expense? The dictionaries refuse to answer. which are placed on the charg- 

Among manufacturers there are almost as many opinions as there are ‘ l 

persons willing to express them. ing platform by a motor-oper- 
Large experience, careful observation, and consideration has convinced ated pusher. When the pan is 

us that there is no "overhead" in manufacture. The term ''overhead" is : : 

used by accountants, or others, to designate en masse the items of expense driven into the furnace, all the 

which they no not know how to measure into the product. The use of pans within move on. so that 

the term ''overhead" is an admission of ignorance. E 

the pan next the discharge 


door is pushed out into the 
quenching bath (as shown in 


Dangerous Cost Systems 


Any system in which an “overhead expense" group is created, and its 
distribution attempted, violates the fundamental principles of cost determi- 


nation. Its results are unreliable because inaccurate to a dangerous degree. Fig , 8) . The time cycle IS SO 
Its user is fooling himself. 

The common practice of distributing either a general factory overhead” 
or "departmental overhead"' on the basis of direct wages is the greatest 
single cause of business failure among manufacturers. It invariably en- 
courages the pushing of unprofitable business and discourages profitable 


arranged that the period of 
time necessary for the pan to 
pass from the charging door to 
the diseharge end of the fur- 
nace is precisely the right time 
to give the material the desig- 
nated heat treatment. After 


the material has been quench- 

ed for the proper time, an elec- THIS TRAMP IRÓN 
Cost Engineering is not cost accounting in trie conveyor carries it from | has no terrors for “Pennsylvania” 

a different guise. It is a practical science which the quench onto the charging | Coal Preparation Machinery, which 


enables the user to apply to each any every item of E ser ay platform of the drawing fur- has been specialized to pick out 


the t expenses w were involved in its pr è 
It includes no red tape but isextremely simple. nace. Here the process is ex- Tramp Iron automatically, or pass 
j | it without damage. 


Free Information Upon Request : : aa 
The A-B-C of Cost Engineering, 116pp. cloth, will be sent actly the same as in t he hard "Pennsylvania" Bradford Breakers, 
free to any General Manager or other factory executive. ening chamber. This means for large Central Stations, Mines and 
Send for it. Ask for a representative also. a " : g . , * 
AUi that the equipment is practi- Gas Works, with almost human pre 
cally **fool proof, and that the | cision throw out tramp iron, rock, 
accurate heat treatment which | bone end anginal ee nil 
heretofore was possible only | e to, the machine and withou 


: basis. į power, labor or supervision. 
on an experimental basis, is re- "Pennsylvania" KINGCOAL Ham- 


peated as long as desired, no | mer Crushers, for preparing stoker 
matter what the tonnage hand- | sizes, are equipped with Patented 
led may be. After the desired | non-magnetic Tramp Iron Separators 
treatment has been determined, | and daos attention aside from 
the equipment must be set for | Occasions, dis. 


; T ap M cal 
the proper time and tempera- Cena E 


ture in furnaces and the | provided with double Tramp lron 
quench; after that it is neces- | protection. They are designed to 
sary merely to feed the ma- | be forgotten by the operator. 

terial. Since the treatment is | OurEngineers study the requirements 


business. Stop fooling yourself. 


Cost Engineering is Provable 


Cost Engineering (Denham Methods) is based 
upon a full recognition and application of the fun- 
damental principles of cost and expense distribu- 
tion. It is the only method of cost determination 
offered to industries which will stand a thorough 
analysis and meet every test that can be applied. 


— tn 


BNOINM BERING ~ 


m™DENHAM COSTEINDING@ 


* COST ENGINEERING SERVICE - 
437 Sloan Building CLEVELAND 
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in each case and suggest the size and 
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Did you 


an exact certainty and never 
depends upon the chance judg- 
ment of the furnace operator, 
all rejections due to faulty 


type of apparatus specialized to in- 
sure a continuous supply of properly 
prepared coal at minimum cost per 
ton for Central Stations, Gas Works, 


’ : 
/ 
VT f 
iy 
lj: 


MI 


treatment are entirely elimin- | By-Product Coke Plants, Industrial 
ated. An automobile whose Power Plants, Gas Producer Plant: 


parts are heat treated in this snd Con inet 
fashion may practically guar- 
antee its user against the an- 
noyance of breakage of parts 
under strain. 


The car type furnace illus- 
trated in the tenth photograph 
is used for railroad frogs, 
crossings, and other castings 
which require for their con- 
struction the use of manganese 
steel. It has been the common 
practice with managanese steel 
to place the material upon the 
car, heat the same in the fuel 
fired furnace to a temperature 
of perhaps 1900? F., then re- 
move the charge, and quench it 
immediately in water. This 
results in very serious break- 
age in the castings under this 
severe strain. The electric fur- 
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— - 
3 ` D 
= — " 
— = 
= AAT d TUM 
— — e 2. pum — 
— = 
— 723 
3 e P 
* N — 
^ N 7 
e — S 
E e iy ^ 
a — 


Put your coal preparation 
problems up to us. 


summer shower and fill 


your lungs with deep in- 


halations of pure, invig- 
orating, Rain-Washed Air? 


This FREE BOOK 


contains information on how to equip your building so you will 
have a constant supply of air equal in purity to the after show- 
er breezes, of a practically uniform temperature the year round. 


Write for your copy today 


 BAYLEY MFG. CO. 
Milwaukee, Wis. 
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ace eliminates this difficulty, 
ecause it supplies heat evenly 
) all the material upon the car, 
nd so prevents any part being 
eat treated too much or too 
ttle. After receiving this 
ort of treatment the casting is 
ractically certain to come 
hrough the quenching without 
reakage, no matter how much 
t may vary as to the cross sec- 
ion of its component parts. 
A new and very rapidly de- 
eloping field for the electric 
urnace is illustrated in the 
leventh photograph. This is a 
1elting furnace utilized for 
reeious metals, such as silver 
nd gold. The furnace is of the 
it type, and holds two No. 40 
rucibles. The chief advantage 
f such a furnace rises from 
he faet that the precious metal 
s handled in such a manner 
hat the danger of loss is re- 
luced to a minimum. Mines, 
melters, and refiners of Eng- 
and, Japan, United States, 
ind Mexico, have installed fur- 
iaces of this character for sil- 
rer melting. The largest bul- 
ion manufacturer in England 
ises the nose tilting type fur- 
1ace similar to the second il- 
ustration, but, of course, 
smaller in hearth capacity. In 
hese plants a close tab is kept 
yn every ounce of the precious 
metal, and it has been found 
that the use of an electric fur- 
nace makes this task very 
much simpler. The Japanese 
mint uses the pit type electric 
furnace also for refining gold. 
Another use for the electric 
furnace which is certain to 
prove popular is for the mel- 
ting of ferro manganese (see 
Fig. 12). It is common prac- 
tice in the steel foundry to 
have several heats coming off 
at the same time from open 
hearth electric furnaces. All 
of these require the molten fer- 
ro at substantially the same 
time, but ferro manganese be- 
ing volatile eannot be held in 
the ordinary furnace without 
serious loss. The resistance 
furnace with its sealed melting 
chamber, and its non-oxidizing 
atmosphere prevents this vola- 
eon so that the alloy may 
be held in the molten state for 
long periods without material 
PE | 
The furnace illustrated is 
rated at 360 K. W.'s in elec- 
trical capacity, and is capable 
of heating a ton of manganese 
steel every hour, and its car 
has an effective carrying ca- 
, pacity of 12 tons of material. 


In the mnufacture of auto- 
mobile body and fender stamp- 
ings it is of the highest impor- 
tance that the heating opera- 
tions be conducted with as lit- 
tle scaling as possible, for any 
pitting, due to this action, re- 
quires considerable additional 
labor in getting the defects 
sand blasted to sufficient ex- 
tent to get a good finish on the 
part. For this reason an elec- 
tric furnace, such as the fif- 
teenth illustration, was devel- 
oped. The most interesting 
feature of this equipment lies 
in the fact that it is portable 
and may be moved about from 
one part of the hammer shop to 
another. This was necessary 
because a large part of the 
pressing and drawing to shape 
is performed cold, and only one 
or two hot runs are required to 
perhaps six or seven cold oper- 
ations. The portable furnace 
is handled by a crane and 
taken from place to place, so 
that there are no idle furnaces 
while the material is receiving 
its cold runs. 

The transformer and con- 
trol equipment is located on the 
roof of the furnace. Flexible 
leads are provided which mere- 
ly need to be plugged in to out- 
lets which are located in vari- 
ous parts of the building. The 
furnace is rated at 100 K. W.'s, 
and has a capacity for heating 
750 pounds of material to 
1800? F. per hour. By the use 
of this furnace sealing has 
been reduced to an almost neg- 
ligble item, and very much 
smoother sheets are obtained 
than were possible in the fuel 
fired practice. 

The last illustration (Fig. 
16) is a tilting type furnace 
employed in an aluminum foun- 
dry, making starting, lighting 
and ignition castings for auto- 
mobile work. This furnace has 
a hearth capacity of 500 
pounds of aluminum and a 
melting rate of 350 pounds per 
hour. 

While in aluminum melting 
there is not the problem of 
volatilization, which is so great 
a factor in melting alloys high 
in zinc, nevertheless there is 
the danger that the melt will 
absorb injurious gases, which 
pit the castings, and if not ser- 
lous enough to cause breakage, 
will at least result in very diffi- 
eult machining. The sealed 
chamber of the electric furnace 
keeps out all injurious gases of 
every nature, and produces a 
metal of the highest quality, at 
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DOUBLE 
EXTRA 
HEAV Y 


VALVES 


“Every Valve sold 
With a Positive 
Guarantee.” 
„Hosts of Refer- 
ences.” 


“The Heaviest 
Valve Made” 


Golden-Anderson Life and Property Insurance Valves 
are used in the iron and steel industry. Their repeat 
orders are the result of assured protection. 


~ GOLDEN-ANDERSON 
“Life and Property Insurance Valves” 


Patent Automatic Double-Cushioned 
Triple-Acting and Non-Return Valves 


1. They will automatically cut a damaged boiler out of service—making it impossible 
for live steam to pour back into it and cause a disastrous explosion. The other 
boilers are left intact, and can be continued in operation. 

2. They will automatically shut off the steam flow from all boilersthe moment that a 
pipe ruptures, thereby eliminating a pipe explosion. 

3. A fresh boiler is automatically cut into the line, eliminating the serious danger 
involved when doing this by hand. . 

4. The pressure is automatically equalized between all boilers. "EP 

5. No steam can be turned into a cold water boiler, thus protecting men working inside. 

6. r itted with double,Corliss dashpot which insures perfect cushioning in opening jand 
closing. 

7. No pounding, sticking or spinning. 

8. The only valves that can be tested in service. 


Golden- Anderson 


Automatic Cushioned Controlling 
Altitude Valves 


For automatically maintaining Uni- — 
form Stage of Water in Tank, Res- — 22 
ervoir or Standpipes. Doing away [ou N 
with the annoyances of Freezing No Murg 
and Float Fixtures inside or out- NoFLOATS p 


side of Tanks. Three Ways of 
Closing “These Valves.” 


1st—Automatically by Water. 
2nd—By Electricity, if desired. 
3rd—By Hand. 


May also be arranged to automati- 
cally close when a break occurs in the 
mains. When necessary they m 
so connected as to wor 
on a single line of pipe. 
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WN 
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Gelden-Andersen 
toned 


at. 


Cembined Threttle 

and Automatic”, Golden- 
g tep ves 

Gira pete Sante: Anderson 


Er 
steam or air Low . 
any pipe line from Pat Automatic 
one. mor distant Cushioned Steam 


Prossure 


Golden-Anderson Valve Specialty Co. 


service, giving 
complete assurance of 
safety. 
Positively cushioned 
by double Corliss 
Dash Pot. No bang- 
mE sticking or chat- 


tering. 
Contain no springs 


burs 

Double extra heavy 
and virtually inde- 
structible. 


1306 Fulton Building 


Reducing Valves 


Automatically hold 
the reduced steam 
pressure constant. 


Fitted with patent 
safety piston that 
prevents high 
pressure escaping 
to low pressure 
side. 


ittsburgh, Pa. 
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Steam Generator 


"ELECTRO" 
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18,000 KW “ELECTRO” 1,800 B. H. P. Steam Boiler, operating on 12,000 volts, 
3 phase, 25 cycle, evaporating 54,000 lbs. of water per hour at 125 Ibs. pres- 
sure. Owned by Niagara Falls Power Co., supplying steam to the Cliff 
Paper Co., Niagara Falls, N. Y. 


Floor space_and height required: 21' x 10'3" x 22’. 


Generates Steam 


Without the Use of Coal 
or Other Fuels 


HE “ELECTRO” Steam Generator makes it possible to 

utilize a portion of the electrical current available, where high 
voltage alternating current is used and which in many cases is 
wasted a part of 25 day. 


The “ELECTRO” generates steam by the passage of high voltage 
alternating current between specially designed electrodes immer- 
sed in water. Saturated steam at any pressure, can thus be de- 
livered in a remarkably short time and the apparatus uses only a 
fraction of the space required by a fuel burning boiler. 


The amount of steam generated, the pressure and the amount of 
electrical power used is under absolute control and is governed 
by the height of the water in the tank or the depth of immersion 
of the electrode in the water. 


The “ELECTRO” is fully approved and sanctioned by Boiler 
Insurance underwriters—the whole Generator is grounded and 
safety is assured for the operator. 


Industries located within the range of Hydro-electric power plants 
will find the “ELECTRO” Steam Generator particularly adapt- 
able, because economic use can be made of the surplus energy 
and water. 


Thus steam is generated at practically no cost—simply the cost 
of maintenance—and former wastes are turned into useful pro- 
fitable work. 


Send for further particulars of this remark- 
able steam generator and a list of users. 


ELECTRIC FURNACE 
CONSTUCTION COMPANY 
908 Chestnut St. 


= 


Philadelphia, Pa. 


the same time greatly reduc- 
ing the percentage of rejec- 
ted castings, and, consequently 
adding to the productive ca- 
pacity of the foundry. 

These all are typical exam- 
ples of what the electrie fur- 
nace has already accomplished. 
What fields of usefulness it is 
about to enter, is a subject of 
universal interest. Electric 
melting furnaces will no doubt, 
some day, find wide applica- 
tion as large steel mixers for 
degrassifying molten open 
hearth or refined electric steel. 
In iron foundries, for use in 
connection with, or without, 
the use of a cupola, they may 
be utilized as holding furnaces, 
and also for melting cast iron 
borings. If power rates ean be 
made sufficiently low, they may, 
some day, be applied to the 
smelting of copper and iron 
ores. In the glass industry 
electric heat will be utilized for 
closed pots, for single and mul- 
tiple pot units holding colored 
glass, and also, it is predicted, 
that electric heated leers are 
bound to show a great advan- 
tage both in economy and 
quality of operation. 


In the opposite field of heat 
treating and annealing, the 
eleetrie furnace will probably 
find widest application for 
soaking hot ingots, re-heating 
billets and blooms when used 
in connection with fuel fired 
pre-heating furnaces, for an- 
nealing sheets and cold rolled 
stock, for the re-heating of 
steel bars, and the annealing 
of tin plate as well as for heat- 
ing the tin pots. Another im- 
portant development will be 
the electric heating of steel for 
drop forgings, as work at pres- 
ent performed with oil, at poor 
economy, in units which are ex- 
cessively small in size. 


Since the application of elec- 
tricity to heating problems 
means the development of the 
maximum quality of each met- 
al, American engineers will 
never be satisfied until the ad- 
vantage of this ideal heating 
fuel are extended to every 
branch of industry, at a cost 
which will place the new fuel 
within the reach of all. This 
application, some day, will be 
available for every plant; 
whether it be „the smallest 
foundry, which might require 
but a single unit; or the very 
largest plant, which would de- 
mand many batteries of fur- 
naces for its work. 
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Industry Illustrate 


Pulverized 


Coal 


The 
Aero Unit 
System 


of Pulverized Coal again 
demonstrates, as in other 
work of human endeavor, 
how an original idea at 
first worked out by com- 
plicated and costly meth- 
ods is finally simplified 
and perfected until it be- 
comes a part of our every 
day existence. 

The Unit System re- 
duces the equipment and 
therefore the cost to à 
minimum by placing the 
Aero Pulverizer at the 
furnace where the coal is 
fed to the machine un- 
dried and is exhausted 
therefrom directly into 
the furnace. There are 
no dryers, no storage 0r 
long lines of transporta- 
tion for the powdered 
coal, thus eliminating the 
hazard of fire or explosion. 

Each Aero Pulverizer 
is designed as a complete 
powdered fuel unit for 
one furnace. They are 
built in standard sizes 
ranging from 600 lbs. to 
5000 Ibs. of coal per hour. 


Bulletin Sent on Reque!! 
AERO 


PULVERIZER 
COMPANY 


165 Broadway 
New York 


ugust, 1922 


The Red Trail Bridge 


{Continued from Page 17) 


always comparatively young, 
e recurrent floods soon dig- 
ng out the deposits and sub- 
ituting fresh deposits at new 
cations. If this is correct, 
en the accumulations of a 
nsiderable period of years is 
arcely likely to occur, except 
Special points. Whatever 
e explanation may be, the 
ct itself seems to be fairly 
ear. 


The engineers took advant- 
re of the fact and employed 
ie open-well method of put- 
ng down the piers. However, 
ie. west shore piers, though 
ke the others sunk by the 
pen-well procedure were 
oaled in the clay in the dry. 
his was insisted upon by the 
. S. Bureau of Public Roads. 
In order that the non-tech- 
ical reader may have a clear 
nderstanding of the process, 
| will be well to set forth 
riefly the general method. It 
: customary to construct a 
ing of steel or other material. 
‘his is built or placed on the 
xact site where the proposed 
haft is to be sunk. The under 
ide of this ring will usually be 
rovided with an edge consist- 
ng of a single bevel. This ring 
s the cutting edge. In a rep- 
esentative case, it will have a 
mooth cylindrical surface on 
he exterior vertical part. The 
evel will extend inwards and 
ipwards from this. The char- 
icter of the edge is that of a 
vood-worker's chisel. Above 
ind on this ring will be con- 
tructed of concrete or other 
nasonry a cylindrical wall. 
By digging round and round 
he edge from the inside, the 
‘utting edge with its „well“ 
ot masonry may be made to 
lescend by its own weight. 
If the soil penetrated carries 
water in any considerable 
quantity, this may give too 
much trouble to permit one to 
rely simply upon pumps. 
And, of course, men could not 
do the excavating in a consid- 
erable depth of water. Two 
Courses are open, however. 
In accordance with one, the 
Well is made air-tight and 
other modifications adopted, 
the object being to maintain 
a high-tension atmosphere in- 
side. The tension of the air 
then is so managed as to pre- 


vent the entrance of water 
through the bottom of the 
shaft or around the cutting 
edge. In short, the interior is 
kept dry, thus permitting 
workmen — sand hogs’’—to 
dig away the earth at the bot- 
tom, and so allow the well to 
settle further and further 
down. This method keeps the 
workmen at the digging point. 
By the alternative procedure, 
the men are withdrawn and 
an  orange-peel excavating 
bucket—or some other proper 
pattern—is substituted. The 
well is left open, the excavat- 
ing bucket doing its work 
through water or not, as the 
case may require. 

The compressed-air method 
is, within its sphere of appli- 
eation, perhaps the most eer 
tain of suecess of all shaft- 
sinking processes. But it is 
limited in respect to the depth. 
When 100 feet of hydrostatic 
head has to be blown out at 
the bottom of the excavation, 
the air tension required 
amounts to about 43 pounds 
per square inch. This is ap- 
proaching the limit of endur- 
ance for the sand hogs.’’ 
When 30 feet additional have 
been added, the limit has been 
about reached. Furthermore, 
the method is very costly. 

Consequently, engineers are 
apt to avoid the pneumatic 
method, if possible, and seek 
some alternative. For the 
piers of the Red Trail Bridge, 
the excavating was accomp- 
lished in the open. But not 
in the case of all. The govern- 
ment required certain work to 
be done by the compressed-air 
method. 


There is one thing which 
happens occasionally with op- 
en piers, which is calculated 
to make the engineers 
thoughtful. The well of ma- 
sonry is liable to stick tight. 
This is pretty sure to happen, 
if the well loses its vertieality. 
Visualize conditions when the 
cutting edge has gotten down 
50 feet or more and is sur- 
mounted by an enormously 
heavy wall. Suppose, now, 
that the whole tips, because of 
an excess softness of the soil 
on one side down under the 
cutting edge, or because of un- 
equal cutting away of the soil. 
Not only may the whole stick; 


(Continued on Page 54) | | 
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Do It Mechanically 
—by the Keller Method 


A few illustrations showing how 
Mod- 
ern efficiency makes 


hand methods obso- 


lete. 


the drop forger is doing it. 


A large wrench manufac- 
turer is cutting dies like 
these on a Keller Auto- 
matic Machine in eight 
hours. 


$ NERO. LX — Il hemp m Jac CAI m 


Intricate locks and deep cutting 
present no difficulty to a Keller 
Machine. Note how it has re- 
produced in steel two impressions 
with locks and all, from a plaster Uu 
pattern—working automatically. "75 5 


Ford Steering Knuckle—the dies are cut automatically 
in 13 hours. 


wo PL 


Mant etr 
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There is no size limit —- anything from a clevis to a crankshaft. 


The Keller method is applicable to every industry 
using Dies, Molds, Core Boxes and Patterns. 


ASK HOW IT APPLIES TO YOU 


KELLER 


MECHANICAL ENGRAVING CO., 
58 Washington St., Brooklyn, N. Y. 
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‘Temperature 
Instruments 


In home or office, in the 
city or on the farm, in 
laboratory or factory, 
on land or sea, at high 
altitudes or in mines be- 
low the earth’s surface, 
there's a Tycos or Taylor 
Temperature Instru- 
ment for every purpose. 


Industrial Straight and Angle Stem Thermom- 
eters; Self Contained Recording Thermometer ; 
Mercury Recording Thermometer; Refrigerat- 
ing Engineers Testing Set; Engraved Ther- 
mometers; Hydrometers; Air Compressors; 
Mercury Column Vacuum Gauge; Mercury 
Column Absolute Pressure Gauge; Dairy Ther- 
mometers. A catalog awaits your request if 
you specify your industry. 


Taylor /nstrument Companies 
Rochester. NY. USA. 


Theres Nu und Er temperature mstrument for every purpose 


Industry Illustrat 

(Continued from Page 53) great pillars which constity: 
but it may have to be aban- with an arch, the upper p 
doned, because of an inability of the whole structure. 
to right it. One such case oc- The shore piers consis 
eurred on the present job. each, of a pair of twin « 

The piers used as founda- umns having a diameter of: 
tion structures for the Red feet. They are 10 feet d 
Trail Bridge were of novel de- and are provided with 
sign and of large size. I dredging pocket having 
speak now of the piers that diameter of 9 feet. 
stand in the river. At the The putting down o! 
base, the pier is 60 feet long. piers went along rather bris 
This dimension parallels the ly at first. That is, they p 
current. The width is 23 feet. etrated downwards at ther 
This base structure standing of from 1 to 3 feet per d. 
on such a site is 1414 feet When the clay stratum w 
high. A steel skeleton was reached, however, there v; 
erected on the cutting edge. more or less delay beeaus: 
To this frame forms were at- the sealing of the piers. 
tached, and the whole filled up The reason for sealing v: 
with concrete. Reinforcement this: The clam-shell excara 
was provided at suitable ing buckets employed were r 
points. Pockets, three in num- equal to the work of diggi 
ber, were left in the base this clay stratum sati: 
structure, in order to provide torily. The substitution 
for the excavating buckets. men working at the point: 

The cutting edge itself had excavation meant that t! 
a bevel of 40°. The pier de- water had to be exclude 
sign is narrow above this This was done by sealing. | 
base. Thus, above the base order to carry out the sealir 
line, the pier narrows first to it was found necessary to [e 
16 feet, then to 12 and finally etrate the clay some 10 or! 
to 10. This last width is in inches. This was required b 
faet the diameter of the two (Continued on Page 55) 


Just Suppose-- 


You had coming to you every month 


A big bunch of 
Pictured Progress 


Such as you see in this copy of 
Industry Illustrated 


Wouldn't you give it a hearty welcome? 


Wouldn't it put a dash and a sparkle into the 
daily grind you have always wanted—but 
which you have found hard to get? 


And wouldn't it be worth to you many. times 
what it costsP 


g" coupon is for YOU—use it — 


Engineering Magazine Co. 
120 West 32nd Street, New York 
SEND ME INDUSTRY ILLUSTRATED every month for a year. I shall 


remit when your bill comes—sometime within the next thirty days. 


,, . ee UU ER Position. 
(Important confidential information for our own records only) 


j T" 
i ANNUAL SUBSCRIPTION $1 mn Sagar 25 


August, 1922 
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ause the surface of the stra- 
um was not precisely level all 
'ver, but had irregularities. 

The difficulties brought 
bout by moderate inequali- 
ies were accentuated in the 
'ase of Pier No. 3. The upper 
surface of the clay was found 
o dip. In consequence, this 
bier, when at a depth of 70 
‘eet, tilted over a matter of 30 
nehes. In order to loosen up 
he clay on the high side, driv- 
ng points made from old 
steam-boiler tubes were em- 
ployed. The blaeksmith 
closed these tubes at one end. 
They were then driven into 
the elay, and into the holes 
thus made dynamite car- 
tridges were inserted. These 
were shot, a number at a time. 
After the several piers had 
sufficiently entered the clay to 
make dryness possible, and 
had been duly sealed and the 
water pumped out, exeavation 
was resumed. That is, work- 
men down in the hollow piers 
continually dug away the 
stiff clay with mattocks. 

The shells constituting the 
piers at first were constructed 
of reinforced concrete and 
made sufficiently strong to re- 
sist compressed air, in ease it 
should become necessary dur- 
ing the sinking to have re- 
course to the pneumatic 
method. This procedure has 
elready been partially ex- 
plained. It may be as well to 
supplement the incomplete ex- 
planation. 

New York City for exam- 
ple is so situated, particularly 
near the lower end of Man- 
hattan Island, as to require 
excavation through water- 
bearing strata — sometimes 
through quicksand. It has be- 
come usual during recent 
years to carry the foundation 
of all very tall buildings to 
the bed-rock. Where water 
and quicksand are to be dealt 
with, a common practice is to 
use the pneumatice method. 
All the piers of the Singer 
Tower are on rock. The Mu- 
nicipal Building is partially 
cn rock, partially on some- 
thing else. The roek was too 
far down—and I understand 
the foundations cost $1,000- 
000 as it was. A kind of cabin 
is made on a cutting edge. 
That is, there is no bottom, 
but there are strong sides and 
roof. The roof is pierced and 
round this opening a well“ 


rises to the surface. An air- 
lock is secured to the top of 
the well, which may be of 
steel. Concrete is put round 
this well and thus gives 
weight and body to the struc- 
ture. The concrete stands on 
the roof of the caisson, as the 
cabin“ is called. The man 
and the tools pass down 
through the air-lock and the 
men and the ‘‘spoil’’ pass up 
through the same device. 
When the excavation is quite 
finished, the interior of the 
caisson and the pasage-way 
are filled up with concrete. It 
was once the custom to leave 
the wooden caisson in. This 
was objectionable, because 
of the wood. Later, the cais- 
son was constructed of rein- 
forced concrete. It was thus 
suited to become part and 
parcel of the solid pier. If I 
am not mistaken, the piers 
put down for the Municipal 
Building, New York City, 
were the very first or among 
the very first where the cais- 
son was itself of concrete. 
To return to our Red Trail 
Bridge, however; the great 
piers out in the river are 
enormously strong and sub- 
stantial. There is the great 
base, the two massive columns 
rising from it, and the arch 
connection joining the upper 
parts of the columns. All 


these constitute substanti- 
ally a simple piece of ma- 
sonry. There is reinforce- 


ment where needed, so that 


tensile strength is supplied at 


various points. 

In the older days—that is, 
from about 1880 on to the end 
of the nineteenth century, the 
War Department required 
that bridges should, in the in- 
terests of navigation on the 
Upper Missouri, have a clear- 
ance of 50 feet above the high 
water level. This require- 
ment, had it been insisted up- 
on, would in the present ease 
have constituted a very on- 
erous requirement. The bridge 
would have had to be unnec- 
essarily high and this would 
have added to the cost. Asa 
matter of fact, however, the 
50-foot requirement has be- 
come an archaism. It was 
conceived in the days when 
the river boats had high smoke 
stacks. Today, it appears that 
the only type of vessel that can 
expect to compete with the 
railroad and the motor truck 
is one that depends upon inter- 
nal combustion engines. The 


. À ' D 
p.. 7 "unm Min e 
; i LE e: > E " 
— 
sh ; 
BER. BS 
quite 


E i 25 
* 1 


The Royersford Needle Works 


erected in 47 days including entire 
mechanical equipment and in- 
stallation of machinery 


INTERIOR 


Save By Building Now! 


Oat the Beling-Bush Method of Stand- 
ardized Construction we can erect your 
building in from 30 to 90 days. You save on 
plans and specifications. Constructions costs 
are now low and, with America entering into 
greater building activity, now is the time to 
build while costs remain low. 


Let us help you on your next 
building. Write for infor- 
mation and catalog. 


THE BELING-BUSH CO., INC. 


FACTORY ENGINEERS AND BUILDERS 
Philadelphia, Pa. 


Drexel Building 
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“It’s an old broom 
that sweeps clean” 


That old adage of the new broom 
that sweeps clean" has been para- 
phrased as above where LAY 
BROOMS are used. 


LAY 
Stapled Metal Case 


BROOMS 


assure the greatest economy. They wear 
to a stub, and sweep clean while they do 
it. Every broom is backed by 44 years 
experience in the manufacturing of brooms 
and brushes. Every broom is guaranteed 
unconditionally. 

Their lasting qualities are due to the 
stapled metal case and machine-made 
feature which is a decided advance in 
\ broom making. 

We manufacture brooms and brushes to 
fit any industrial requirement. Sign the 
coupon below and mail it intoday. We will 
recommend the types most suitable for 
your work. 


The Joseph Lay Co. 


Incorporated 


Grant and College Street 
Ridgeville, Indiana 
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METAL CASE BROOMS 


Bench Brushes 
Street Brooms 


Casting Brushes 
Hickory Fibre 


Please send information regarding the brooms most suitable for the following: 
Floors — Wood, Concrete, Brick, Composition, etc. 


S ˙ ꝰ⸗˙ n. SERE NU ⅛ x ipee t aad eee tes 
Address p f . mee ates 
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READ 
“The Freight That Failed” 


By Forrest Crissey 


Every business man should read this illuminating article in the May 27th 
issue of The Saturday Evening Post. Mr. Crissey, in discussing the $100,- 
000,000 annual freight claim losses, states that the use of stencils for ad- 
dressing is a highly effective means of loss prevention. Read Mr. Crissey’s 
article—then buy a Diagraph. Free trial in your own shipping room. 


DIAGRAPH STENCIL MACHINE CORP. 
1626 So. Kingshighway Blvd., St. Louis, Mo. 


Branches in all principal cities—see phone book. 
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uk DO qud oaa HEP T At last time study 

al * Pe 22 b. y 2 TH AP e s i "^ 72 — 2 " watches have been 
VVV > ; on 3 developed to where 
„„ R E 4 D they can apply to 
1.4 3 EY eva every job in the 


plant—do their own 
calculating for pro- 
duction figures—give 
you direct resulta 
with absolute accur- 
acy. Your job may 
be a simple time 
analysis—or a com- 
plex problem in piece 
work rate setting or 
a bonus system— 
there's a watch in 
this Illustration that 
exactly fits your 
needs. 


Fer Locating Wastes 
Co ing Costs 


iece Wo 
Establishing 
a vh A EA Benus Plans 
i P vou can use any one 


"124.94 


out time" 


Jobs. . 9 carries 
the same readings up 
to 5 minute jobs, in 
seconds and half 


duction figures up to 
3 minute jobs with a 
8 al arrangement 
for timing jobs up to 
30 minutes. No. 5 
is tbe "split hand" 
watch with the take 
out time" Improve- 
ment which now per- 
mits careful studies 
feature. 


Any Watch Sent on Approval to Responsible Concerns 


Of multiple operations and parts of operations. Each watch haa this take out time'' 


MORTIMER J. SILBERBERG CO. 
Peoples Gas Bldg. 


Pioneers in Manufacture and 


Sale of Time Study Watches Chicago, Illinois 


requirement was cut down to 
38 feet and might probably 
without risk have been cut still 
lower. 

The Red Trail Bridge has a 
feature that is more or less un- 
usual in connection with Amer- 
ican steel bridges. About the 
close of the nineteenth century 
or the beginning of the twen- 
tieth, there was, it seems, some 
difference of opinion between 
American and European 
bridge engineers in respect to 
the question whether a pin- 
connected system of steel-work 
or a rivet-conneeted system 
was the more economical. The 
Americans claimed the pin- 
connected bridge was prefera- 
ble from this point of view 
and the Europeans claimed the 
rivet-connected. It would ap- 
pear as if the Americans were 
able to build a lighter bridge 
with pins than the Europeans 
with rivets. However, in the 
present case, the American en- 
gineers have used the rivet- 
connected system, and claim 
that they have produced a 
bridge that is more economical 
in respect to weight of metal 
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than if they had employed i 
pin-connected system. A fe 
ture of the design of | 
trusses of the big spa, 
is an attempt to appr: 
mate equilateral triangles i 
the arrangement of the mer 


bers. Those who cross t 
bridge by automobile 


otherwise may care to no: 


this feature. It is also evidey: 
from one or more of the vies: 
shown herewith. 

A rather unusual attity) 
has been taken by Capt. I. P. 
Baker. This gentleman i 
principal owner of the o 
company handling real con. 
mercial transportation on tl: 
Upper Missouri. Neverthe 
less, he is an ardent promoter 
of the bridge enterprise, ha: 
ing been active in getting th 
reduction of the 50-foot clear- 
ance requirement and havin 
donated a good deal of lani 
for the bridge. He takes th 
broad view that the better co 
nection there is between tl 
developments on the two side 
of the river the more busines 
his company will have. 


One of the 183-foot towers supporting the antenna of the General mea 
Company radio broadcasting station, erected on the building where the po" 
ful transmitting apparatus is located. 


Photograph by General Electi . 


.ugust, 1922 


Showing the manner in which bell conseyors can be installed. Note the conceyors hung from ceiling as well 
as conseyor to the right placed on floor. 


Why Did The Diamond Match Company 
Equip Their Plants with Conveying Systems? 


Because they realized that efficient handling of the raw materials entering into their 
finished product through the various operation stages meant increased production. 


Production of a product has its inception the moment raw materials are received 
and is not completed until the finished product is in shipping room. 


Raw materials, products in various stages of completion and the finished product 
should be handled mechanically in order that production be increased. 


A conveying system to be efficient must be designed to conform with individual 
requirements. Your method of manufacture must be studied carefully in order that 
the proper system can be developed. 


We will gladly have one of our conveyor engineers call and make a survey of yeur 
handling problems. Write us at once. This service does not obligate you in any manner. 


SAMUEL OLSON & COMPANY 


2428 Bloomingdale Ave. 200 5th Ave. 
CHICAGO, ILL. NEW YORK, N. Y. 
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CONVEYING HUNT appar 


Fi a half century Hunt Conveying Apparatus has lig 
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Skip Hoist 


Mast and Gaff 
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abor and reduced the cost of handling materials in E 
In that time, many of the largest power and industi 


Ind try 


in this country and abroad, have profited by the apparatu 


installed, and by the soundness of our advice regarding tl 


equipment. 


On this page is depicted five distinct types of labor 
time saving equipment: made for the specific purpose o 
rapidly and economically a wide variety of bulk material 


HUNT CABLE RAILWAY 


For handling coal and heavy material, from 
point to point. Used extensively in conveying 
coal from barge to storage bins. Standard 
gauge 2] V4 inches; curve radius 12 feet. 


HUNT SKIP HOIST 


Applicable to many material-handling prob- 
lems. The automatic operation is controlled 
by the pressing of a button which sels in 
motion the elevating machinery drawing the 
bucket to the top of the tower, where the load 
is automatically dumped and the bucket des- 
cends. The picture shows two skips hand- 
ling coal and ashes. 


HUNT MAST AND GAFF 


The simplest and most economical method 
of handling bulk material from barges. 
Easy to install; low in firsl cost; mainten- 
ance and operating costs at a minimum. 
Electrically or steam operated. 


C. W. HUNT COMPANY, 


WEST NEW BRIGHTON, NEW YOR 


New York Office, 
Ernest F. Learned 


141 Milk St., Boston 9, Mass. 
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Electric Motor Car 


HUNT ELECTRIC 1 - 


Rapid, rugged, reliable vehicle 
ing bulk, bagged and cased m 

and double truch drives; buill 
third rail and single oda l 
trolley systems. Operate on 
curves. 


HUNT WEIGHT LAR 


Buill to meet existing c 
way bifurcated chutes, to 
double line of stoker 
records of coal consumpltior 
cards. Manually or e ectri 
either from boiler room, floor 


Let our engineers stud 
ditions and submit 1 

dations that will } 
plant on a profit prod 
no obligations to yc 


143 Liberty Street | 


Philips, 
538 So. Dear 
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Men, Methods and Machinery 
of Modern Management 


The use of trailers equipped with Hyatt 


** i For 5 years these 1 S 

,M ws. — — Jacobs Hyatt roller bearing 
| 4 XY equipped trailers have 
X 1 a been dependably carm- 
: r ing their 7,000 ib. 

| rr loads sixteen hours 
a day at the B. F. 
Goodrich Com- 
pany,A kron,O. 


Decreased maintenance 


More trailers per tractor 
Heavier loads—higher speeds 
Lubrication costs decreased 80% 
Dependable operation at all times 
Elimination of storage battery strains 


Real saving in cost of handling every ton 


Motor Bearings Division, Detroit EN SOUR Pacific Coast Division 
Tractor Bearings Division, Chicago 100 San Francisco 


Hyatt Roller Bearing Co. QT New York, N. Y. 
B GS 
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“Here to There" Without Rehandlilil 


Just as easy to place your loads on skids 
as on the floor. No gang needed to load 


— 
— 


From 

No need to load and unload gcods and 

materials at each transfer from point to 

point. Rehandling of loads is wasteful and unload materials moved on skids. 

in time and labor. One man, with a single downward move- 
ment of a Cowan Truck handle, picks up 

Many dollars are saved annually through skidded. loads weighing bun 


the use of Cowan Hend Lift Trucks and pounds.  Roller-bearing truck wheels 


Skids in handling loads. For example: make hauling easy. Pressure on truck foot 
pedal lowers skid and load to floor without 


shock or jar. 
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In the machine cp of a prcminent New York 
manufacturing plant, steel worm shaft castings 
go through eight progressive steps of manufac- 

ture without any rehandling from step to step. No matter what your loads may be—boxes, 
In the same shop electric switchboard control- bags, bundles, sheet or rolled materials, cast- 
lers go through three departments, from assem- ings, lumber, etc.—they can be handled 
bly to shipping platform— but no rehandling. with Cowan Hand Lift Trucks and Skids. 
These loads are carried on skids and are picked A Cowan representative will gladly give 
up, hauled, and put down by one man with a you complete information or we shall be 
Cowan Hand Lift Truck. pleased to mail a catalog. 


COWAN TRUCK COMPANY 
6 Water St., Holyoke, Mass. 
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N. Y. Office: Grand Central Palace 


=} Offices in Principal Cities 
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Hand and Electric Lift Trucks, Electric 
Load Carrying Trucks, and Electric Tractors 
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C OWAN TRUCKS-TRACTORS 


Originators of the " through ticket" system for moving loads 
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The words Capital and Labor" 
are on everybody's lips. To hear 
people talk you might suppose 
that these two economic groups 
constitute the only factors neces- 
sary to the successful prosecution 
of an industrial enterprise. 


You don't hear much about the 
third, and equally important, party 
to any industrial undertaking, 
"Management." And yet without 
"Management," neither Capital nor 
Labor could function successfully. 
If the managers should go on strike, 
the wheels of industry would first 
slow down, and then stop. alto- 
gether. 
The world would starve, as Russia, 
which has rid herself of her manag- 
ing class, has been starving. 


Managers are Scarce 
Capitalists can always be secured 


to back a manufacturing enterprise. 


Laborers can be had aplenty to do 
the work. But managers men 
who have the brains and the train- 
ing to plan and carry on a great 
industrial undertaking— managers 
are hard to find. There isa serious 
shortage of executives in industry. 


What’s the answer? What does 
the shortage of managers mean to 
you? 


Creating Managers 


The answer is that we must 
create more executives—that we 


If the Managers 
Should Strike 


Production would cease. 


. 


must train more men 
in the fundamental 
principles of Indus- 
trial Engineering and 
Management. 


And to you, if you are an ambi- 
tious man, eager to work your way 
upward, this shortage in manage- 
rial material means your opportu- 
nity to qualify for an important 
executive position which carries 
with it substantial financial re- 
wards. 


Prepare at home 


The demand is there. Prepare 
yourself to fill it. But, how? 


The Industrial Extension Insti- 
tute specializes in training men to 
become industrial managers 
through the medium of the Fac- 
tory Management Course and Ser- 
vice." 


Sixty of the nation's leading in- 
dustrial specialists, men like Gantt, 
Towne, Steinmetz, Ficker, Bab- 
son, Going, etc., have cooperated 
to produce this course. It is based 
on the university plan of study and 
consists of lectures, talks, text- 
books, reading assignments, prob- 
lems, and model solutions to these 
problems together with a free con- 
sulting service, designed to help 
students apply the principles of 
modern productive management to 
their daily work. 


Executives who are interested in developing the 
managerial possibilities of their subordinates and 
who are keen to broaden their own knowledge of 


valuable. 


Industrial Management will find the “Factory 
Management Course and Service" especially 


T 
COMPETITORS 


The course trains a man in the basic 
principles that govern factory organiza- 
tion and administration, the layout of 
buildings and equipment, the planning 
and routing of work, wage systems and 
bonus plans, industrial cost finding, ex- 
ecutive statistical control, etc. etc. 


Best of all, it is a practical course, 
written by practical men, for practical 
men. Right now hundreds of executives 
and employees in such great organiza- 
tions as the du Pont company, Inter- 
national Motors Corp., the General 
Motors Corp., Johns-Manville Co., U.S. 
Aluminum Co., etc., etc., are enrolled 
in the Factory Management Course and 
Service.“ 


We have a 100-page illustrated book 
entitled Thinking Beyond Your Job,“ 
which tells the whole story of the Fac- 
tory Management Course and Service.” 
It has started men on the road to greater 
earnings and greater happiness. Tear 
off the coupon below and send for it. 
It is free. 


Industrial Extension Institute 
Nine East 45th Street 
New York City 


Send me Thinking Beyond Your Job" 
without obligations. 


Pomme JJOO. Lor e eadideee iie eroi 
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THE MOST ECONOMICAL 
AIR COMPRESSOR AND V ACUUM PUMI 


NASH 


HE HYTOR COMPRESSOR is valve- 


less, has no gears, loose moving or recip- 
rocating parts, no piston packing to re- 
new, no cylinders to lubricate and no bearing 


adjustments to make. 


The rotor, the only moving part, is cast in 
one piece, the blades being rigidly reinforced 
The rotor is mounted on a short, 
stiff shaft supported at each end by the high- 
est grade annular ball bearings mounted out- 


by shrouds. 


side of the casing. 


As the peripheral clearance is large, there is 
no alee of the ends of the rotor blades 


coming in contact with the casing. 


The original high efficiency is maintained in- 


definitely in continuous service. 


The air is thoroughly washed during com- 


pression and contains no oil. 


Hytor compressors occupy very much less 
floor space and are much lighter in weight than 


SHAFT MOUNT- 


reciprocating compressors. They run without 


vibration. 


The cost of installation is greatly reduced 


as no expensive foundations are necessary. 


No expert attendance is required as there 
he cost of up- 


are no adjustments to make. 
keep is negligible. 


Hytor compressors are quiet in operation. 


This celluloid —— 
graphic device 1 
with movable 
rotor clearly 
illustrates 
the operat- 
ing prin- 
ciple. 
Send for 
your 


copy. 


wy 


NASH ENGINEERING CO. 


SOUTH NORWALK, CONN., U.S.A. 


Please send graphic device also 
bulletins covering 


[| Hytor Air Compressors 

[ ] Hytor Vacuum Pumps 

w Return Line Heating Pumps 
[] Boiler Feed Pumps 
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At pressures up to and including 
15 lbs. per square inch, and vac- 
uums up to 20 inches of mercury, 
the Nash Hytor affords the simp- 
lest and most economical means for 
handling air or gas, for all of the 
usual purposes where air under 
pressure is required, and they can 
be used on many special services for 
which the ordinary compressor is 
not adopted. 

It is common practice in hand- 
ling mildly acid vapors to re-circu- 
late thru the pump an alkaline so- 
lution for the protection of the cast 
iron structure of the pump. In 
handling chlorine gas, concentrated 
sulphuric acid is re-circulated. 

Air handled by the Hytor is de- 
livered absolutely clean ánd free 
from dust or oil; a great advantage 
in the agitation of good products or 
in absorption processes where dif- 
fusion of air is accomplished by 
blowing thru filters, porous blankets 
or small orifices. 


PUMP OUTLET 


THE ROTOR IS THE 
ONLY MOVING PART 
AND CAST IN ONE 


PIECE WITH VY 
SHROUDS CAST IN 
TEGRAL. 


= e i LARGE CLEARANCE 


— OUTLET PORT 
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AIR IS DE D 
J AIR IS LIVERED FREE 


ING SIMULTANEOUSLY. 


INLET PORT 


A ROTOR in hydraulic bii: 
revolves freely in an elliptical cas 
ing filled with water. The wate, 
turning, with the rotor, and œr 
strained to follow the casing b 
centrifugal force, alternately te 
cedes from and is forced back inv 
the rotor, twice in a revolution 
As the water recedes from the rote: 
it draws in air through the inle 
ports. When the water is forced 
back into the rotor by the converg 
ing casing, the air is first com 
pressed and then discharged throug? 
the outlet ports. 


No. 1 
Nash Hytor 
Compressor di- 
rect connected 
to electric motor. 
Capacity 100 cu. ft. 
per. minute. 


NASH ENGINEERING CO. 


SO. NORWALK, 


CONN. U.S.A. 
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Who Pays the Bill“ 


hired for one cent an hour—ten cents 

for a ten-hour day. In many parts of 
that country coolies are the only source of 
power; there being no development of 
water power, no steam boilers and en- 
gines, except in a very few of the more 
progressive sections. 


if CHINA, coolie laborers can be 


Naturally, in a progressive country like 
ours, we look down rather tolerantly upon 
the slow, wasteful, costly methods em- 
ployed in the Land of the Dragon. We 
have even pointed with pride to the fact 
that it takes some thirty-seven ‘“‘coollte- 
power” to produce one horsepower, at a 
cost of over $1,300 a year—as compared 
to a cost of little more than $60 a year for 
one horsepower produced by American 
methods. 


Among other things discarded by the 
more enlightened races, the Chinese have 
retained the guilds. One of these guilds— 
that of the tea and silk packers—found, 
early this year, that they were not getting 
enough money for their work in propor- 
tion to their increased living cost. But 
with this knowledge, they had also the 
novel and refreshing conviction that their 
work was too important to a great many 
other people, to allow of its being inter- 
rupted. 


In this situation, where the obvious 
remedy would have been a strike to focus 
attention on their troubles, the tea and silk 
packers’ guild turned instead to advertis- 
ing. By means of paid space in the news- 
papers, the guild told its patrons just why 
these workers should be paid more for 
their work. These advertisements made 
their appeal very respectfully, but con- 
vincingly. Moreover, they showed a 


thorough appreciation of the fact that the 
wages came, not from the employers, but 
from the consumer—and the men kept 
right on working. 


The net result of all this was that the 
workers, having a legitimate case, ob- 
tained the increased wage without having 
lost a single day’s pay through a strike; 
while the employers lost nothing at all, 
and the consumers suffered no inconven- 
lence and were perfectly willing to pay 
the small, reasonable increase. 


Here in America, a handful of railroad 
operators and coal mine operators and a 
few hundred thousand shopmen and coal 
miners have been wrangling for many 
months about questions essentially similar 
to the one which confronted the tea and 
silk packers of China. Being more en- 
lightened than their brothers of the Ori- 
ent, Our miners and shopmen went on 
strike to force the issue. Already these 
strikes have cost the country not only un- 
told inconvenience, but millions of dol- 
lars; and, no matter what the outcome, 
no party to the dispute can possibly re- 
ceive benefit in proportion to what it has 
already lost through the strike. 


In China, as in this country, the greatest 
sufferer from a strike must always be the 
consumer; and the consumer has neither 
organization nor leadership.” But here, 
as in China, both worker and employer 
are organized. The difference seems to 
be that in the benighted Land of the 
Dragon both labor and capital look upon 
the consumer not as legitimate prey, but 
as the really essential factor—the one 
whose interests are paramount; the one 
whom they both must serve in order to 
market their wares. 
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Bearings 


By PHILIP C. GUNION 
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Transportation of stone statue on sledge. 

Lubricant is being applied by the man on 

the front of the sledge—ancient Egyptian 

painting on rocks at El Bersheh about 
1900 B. C. 
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The Evolution of Anti-Friction 


term, ‘‘anti-friction la 
ings’’ has come to hay 
specialized meaning aul 4 
notes bearings of the bil a 
roller types. Correctly si 
ing, however, an anti- na 
bearing is one designed toi 
way with or lessen friction, a 
careful examination of i 
bearings in use throuh 
those ages of which we li 
historical knowledge, will i 
dicate that every bearing o 
used was the result of a: 
deavor to lessen friction. 
The historical period oft 
world dates back to about j 
B. C. and although there is 
doubt that many great thi 
were being done at the di 
of history, the records ar» 
hazy. However, some insi 
into the mechanical method: 
use previous to this period 
he gained by observation 
those prevailing today am 


IE THE past two decis! 


such primitive races as the Eskimo tribes! 
the Mexican Indians. 
lgvptian history affords a rich field for 


investigation of the origins of art, political 
ence and military science because the ant 
Egyptians have left behind them on their mo 


ments paintings and sculpture which portray 


rr — great deeds in the lives of their rulers. 
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Using rollers and lever to move statue— 
Assyria about 875 B. €. 


Use of rollers to move a heavy load easily— 
Roman battery ram about 50 B. C. 
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Crude form of wheel, probably a slice of tree-trunk — 
—Chaldea, about 3500 B. C. 7 


Inasmuch as the first engineering work 
any importance was the erection of publie bz 
ings, it is very singular that we find no illusi 
tion of mee hanical means used by a people! 
have left so many proofs of their skill in th 
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Light wheel spokes similar to mod- 


matters. Egy pt was the prime- ern buggy wheel, used on Egyptian 

š : $ » war chariots—portrait shows the 
val seat of what ae. be called sons of Rameses the First. About 
material eivilization and many 2000 B. C. 


arts and inventions were 
known there when the rest of the world was 
still in ignorance and barbarism. 


The first question that presents itself Showing dead-eyes on Egyptian ship, 3500 
when we consider the building of the gigan- A ä enn Oh The 


tie Egyptian monuments is the transporta- 
tion of the enormous blocks of stone. At 
first these blocks were probably dragged 
along the ground from the quarry to the 
place where the structure was to be made. 
It is at once apparent to us that this meant 
the exertion of a large amount of energy on 
the part of the laborers and it was prob- 
ably physically apparent to them long be- 
fore their mental processes evolved the first 
step towards the decrease of friction by 
the use of bearings. 

This first step was no doubt the use of a 
rude sledge consisting of a platform to sup- 
port the block of stone and mounted 
on two runners. This constituted an 
anti-friction bearing because the load was 
concentrated on the narrow surfaces of the 
runners and these surfaces were smoother 
than the surfaces involved when the block 
was dragged on the ground. 

Fortunately, we have clear evidence of 
the existence of this first type of anti-fric- 
tion bearing. A picture existing today 
painted on the rocks in a grotto near El 
Bersheh shows the method of transporting 
a huge statue of solid stone twenty-four 
feet in height. This statue was mounted on 
a sledge, and attached to the runners are 
ropes dragged by eightv-eight men, each 


The simple pulley installed; 
as shown on a fragment from 
Nineveh, of about 875 B. C. 


Rollers used as trunions under a well curb- 

ing, where motion around the well was 

transformed into power to pul up the 
bucket. About 1500 A. D. 
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Sketch made by Leonardo Da Vinci, the Ball-bearing wagon axle, English patent 
Italian engineer and artist, showing a device 2000, taken out in 1794 by Philip 
whereby the axle of one roller was carried Vaughan. 


on the periphery of another. Probably a 
speed-reducing device. 1500 A. D. 
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man shown in profile accord- 
ing to the Eqyptian method of 
illustration. Standing on the 
knee of the statue is a man 
waving his arms and evi- 
dently chanting a working song 
similar to the **heave-ho"' of 
sallors at their work. Most in- 
teresting of all to us is the man 
who is mounted directly above 
the runners of the sledge and 
who ean be clearly seen pouring 
lubrieant of some nature from 
an urn in such manner that the 
runners in passing over the 
ground will be lubricated. 
Here we have an anti-friction 
bearing that is not only super- 
ior to the old method of drag- 
ging the stone on the ground 
but is lubricated as well. 

There exist today two analo- 
gies of this first type of im— 
proved bearing. First, the sleds 
used by the Eskimo Indians of 
the Arctie region. The runners 
are wrought from driftwood or 
whalebone and shod with strips 
of walrus ivory fastened by 
wooden nails or lashed on with 
rawhide. When the vehicle is 
ready to start the Eskimo in- 
verts it, fills his mouth with 
water and blows it along the 
runner where it freezes, filling 
the cavities and lubricating the 
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Ball-bearing casters for furniture, English patent 
4481, taken out by Joseph Harcourt in 1820. 


surface. It only remains for 
him to polish the ice-erusted 
runner with his mitten to ob- 
tain a surface which in contact 
with smooth ice presents a 
bearing which probably devel- 
ops less friction than the high- 
est types of modern bearings. 
The seeond analogy is the 
method used by the Khasi hill 
tribes of India in transporting 
the huge monuments of solid 
stone which they still erect. 
The slabs of sand- 
stone are quarried by 
means of wedges near 
where they are to be 
set up. Some of these 
slabs weigh as much 
as twenty tons. They 
are moved on a cradle 


made of strong curved limbs of 
trees, smooth and rounded so as 
to present little surface to fric- 
tion. To put it in other words, 
this eradle as compared with 
dragging the stone on the 
ground, is an anti-friction bear- 
Ing. 

It is evident that logically the 
next step in the improvement of 
bearings was first the use of 
rollers placed on the ground 
under heavy loads, soon super- 
seded by the primi- 
tive wheel. Ancient 
history, and observa- 
tion of the wheeled 
vehicles in use by the 
primitive tribes of 
Mexico today, indi- 
cate that the first 
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Modern forms of ball and roller-bearings for 
chinery applications of all kinds—1922. 


Pee? “er » a n tal (at ly ww ol V SBa 
te reals cor al? det gS "he Pn. te 
AXT 


E - 


ma- 


Industry Illustrate: 


wheel was a circular slice fro 
a tree trunk with a hole drille 
in the middle for the rece). 
tion of a rude form of ayk 
Here we find that they concen- 
trated the load still more an 
‘arried it on a surface of sma) 
area which could therefore h 
made of superior materia 
Their object was, of course, t 
get away from the lar: 
amount of friction which exis. 
ed between the ground and t 
runners of a loaded sledge. 
We find, however, that ti: 
wheels of ancient Egypt wer 
not like the clumsy contrivai. 
ces of unenlightened tribes 
today but more like our ow 
More than four thousand vear 
ago the Egyptians had chariot 
of war. A picture of the son: « 
Rameses the First shows the 
in a war chariot equipped vit) 
wheels having Six ST ok s ul 
lating from a hub whieh turnei 
onan axle and was he d 
by a linch pin thror zh t 
Wheels and axles 
proved nature were long 
in Britain, for Cieero exi 
the opinion that there 
in the Island worth the 
of transporting to Rome 
the British war chariot, 
(Continued on Page 37) 
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Harnessed Mountain Energy 


Harvesting the Mountains’ Crop 
Hydro-Eleciric Power Applied to Lumber Operations 


By ARTHUR W. FORD. 


1 2 e, 
e 


p 7 ^ 
~ wo w-— Cu qo cM 

OY ys -PUat 
ST: 


Holt Caterpillar tractor and logging trailer in a 
scene where the men are letting the machinery 
do all the work. 
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waiting shipment into | 
ne forest. The wind- 
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iss over which the log- 9 
ing cable operates is 
irned by a 300 horse- 
ower electric motor. 
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California White Pine and Suzar Pine logs. 
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Tractor and high wheel trailer. Part 
of the logging equipment. In going 
down hill the trailer permits the log 
to drop to the ground, acting as a 
brake. On an uphill climb the front 
end of the log is automatically raised 
from the ground thus lessening the 
drag. 


ATER power, tumbling 
down steep mountain 
slopes, converted into 
electric energy and transported 
through copper cables to other 
mountain ridges, is engaged, 
near Oroville, California, in 
harvesting virgin timber, the 
crop of the mountains. 

Again, this mountain energy 
is transported from the hydro- 
electric plant in the canyon of 
the Feather river to Oroville 
where the big logs are assem- 
bled. Here, through the use of 
153 electric motors, the timber 
crop is fashioned into lumber 


TE * ent 


These logs are 32 feet in length and stretch 
practically the entire length of a standard sized 


flat car. 
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of lengths and dimensions for 
buildings required by mankind. 

The operations are those of 
the Hutchinson Lumber Com— 
pany, a West Virginia concern 
with approximately eighteen 
vears experience in lumbering 
in West Virginia, North Caro- 
lina, and Kentucky. 

From the standpoint of the 
use of electric power in both its 
woods and mill operations, the 
plant of the Hutchinson Lum- 
ber Company is probably the 
most modern in the United 
States. The mill was given its 

(Continued on Page 59) 
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Electrically operated monorail car carrying 
load of lumber from green sorting shed to 


yards. 


12 Industry Illustrate 


Night in the Steel District 


The Angry Red Glare that Means Tonnage 


(Photographs by Vander Weyde) 
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A meshwork of railroad tracks fur- 
nishes shipping facilities leading 
directly to the great steel milk. 


KY-SCRAPERS, bridges, of revolutionizing civilization. 
ocean grevhounds, motor In the manufacture of most 
trucks—all dependent on commodities there are parts or 

Steel. Steel, which in some processes—little „light touch- 


A busy scene 
big 


at the great converter of one of the 
steel works, Bessemer, Pa. 


form enters into almost every 
phase of this mechanical age. 
In romance, in every day manu- 
facture of necessities, in far- 
sighted statesmanship and in 
sordid politics—in all of these, 
Steel has played its part. And 
the story of steel is not a fin- 
ished chapter, but a story with- 
out end; a romance in itself, 
and at the same time a fact- 
story which is still in process 


A night view of work at the mills in McKeesport. 


es’’—which relieve the sombre 
ness of the whole. Even in the 
highly specialized quantity pro- 
duction of motor cars, the gen- 
eral impression is colored by 
the final product, lightened by 
the evident kinship of most oi 
the work with the intelligence 
of man. 

In the heart of the steel-pro 
ducing district, which centers 
about Pittsburgh, it is the total 
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A blast at the Carey Steel Works in Homestead, 
one of the great steel suburbs of Pittsburgh. 
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Railroad bridges which carry trains into the heart of the 
mill district. 


The steel mills are in full blast by night as 
well as day. This view shows the important 
steel works at Homestead, Pa., and forms the 

subject of our cover for this issue. 


of these relieving touches whose incessant hunger-erw is 
most impresses the observ- **'Tonnage—more tonnage.’’ 
The product—steel, in bil- Cold, somber, smoke-shroud- 
, bars, rails, plates—pours ed by day; it is only at night 
h to meet the incessant de- that the monster appears in all 
id for ‘‘tonnage.’’ The his colorsome, awesome maj- 
le thing is so stupendous as esty. Roaring his defiance, 
lake man seem a pigmy. It licking the low-hanging clouds 
s though the whole vast ag- with tongues of blood-red 
neration of furnaces and flame; blowing his hot breath 
hinery, inanimate mechan- on the toiling, sweating human 
created by man, had be- ants that serve him; occasional- 


e animate—a relentless, lv reaching out and engulfing A Bessemer converter oo at night. (Bessemer, 
‘ i a. 


\y-headed dragon which one in his incandescent maw— 
must serve but cannot this is the dragon which man 
lly control; a monster has created—this is Steel. 


(Continued on Page 31) 
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3l 
4 blast in progress at the great mills in Wilkins- 
burgh. 


14 


NEVITABLY, as one goes 

more deeply into this ques- 

tion of industrial power, he 
is impressed by two outstand- 
ing facts: the immense amount 
of capital tied up in machinery 
solely for power production; 
and the immense amount of 
waste involved in present day 
practice. If it were not for the 
first of these two—the amount 
of capital invested in existing 
power plant equipment—engin- 
eers could probably cut the 


Industry Illustr 


Getting One Hundred Cents 
Out of the Power Dolla 


A Further Attack on the Thousand-and-One Wastes that 
Dissipate Our Coal Supply 


cient, that does not mean 
we can afford to serap the 
isting equipment and write 
the investment; at least not 
less the saving is so great a 
absorb the loss in a s short 
riod of time. An instans 
this kind actually arose in 
case of the Ford Motor (à 
pany. With the completion 
its River Rouge Plant | 
stupendous industrial 
which is now being deseni 
l'or the first time in a sere 


wastes and inefficiencies in articles in Industrial Mam 


power generation by one-half. A 60,000-K. W. installation at the Duquesne Light Com- ment) the Ford Engineers 
But it takes time and labor pany, Colfax, Pa. The second unit is now being installed that they An supply the por 


and the plant will eventually contain six units of this size. 
Only one other generator of this size has ever been com- 
pleted and put into operation. 


and thousands of dollars to 
equip a power plant: and if, to- and the older plant fé 
morrow, new discoveries result Digit. P. este dien R5 Laut din U X. new power station. Indes 
in machinery much more eff- older factory ean be supp 


requirements of both thes 
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A power plant at Moosehart, 
Ind., has abundant space for 
coal storage. The coal is 
piled in semi-circular piles so 
arranged that a series of con- 
veyors can be set to reach any 
pile. The conveyor on the 
left has its wheels set for 
"fanning," or in other words 
making one of these semi- 
circular storage piles. 


This unit in the plant of the Marquette Cement Co., is one of the 
largest direct current, turbine driven generators ever constructed. Its 
capacity is 3,750 K. W. 


De Laval Steam Turbine Co., Tre "Digitized by Google 
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“Nee . — A modern control room where the energy 

— — generated by steam and turned into elec- 
tricity is distributed for use. This in- 
stallation is at the Duquesne Light Co., 
Colfax, Pa., and represents the last word 


in convenience and efficiency. 
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Dwight P. Robinson & Co., 125 East 46th St., N. Y. 


ith power at a eost far below tion, not only of individual 
at of its own power plant; plants in the same industry, 
iough the latter was, a few but the actual inter-depend- 
iort years ago, one of the most ence of all the units which go 
ficient and up-to-date power to make up Industry—it be- 
stallations extant. So,inline comes plain that the wasteful 
ith the Ford policy, the less power plant is not merely 
ficient power plant is to be causing a loss to its own or- 
rapped. In this particular ganization, but is a tax on all 
ise, of course, it is only be- of us. The fuel and the money 
use of the wonderful linking such a plant wastes, must be 


` processes and utilizing of made up out of the general „ rua Ce Ea Due DONE Md 


the same line shafting from which it receives its low 


-produets, that the saving store. By just that much, it pressure steam. Should the engine fail the turbine 
power costs becomes so lessens the resources of Indus- Wee 

ilormous trv asa whole Terry Steam Turbine Co., Hartford, Conn. 

There always will be waste, Excluding steam 


every line of human endeav- locomotives, with 

Not even the most enthus- their extremely 
stic engineer would claim low load factor, 
at we ean ever eliminate all we have. in this 
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aste. country according gn 

But the item of preventable to the best esti- EMEN e 
aste—the losses due to ignor- mates about forty PS WE E 8 o». 
ice, to stubbornness, to plain million horse- | ~ — 4 


ental laziness—this is the power capacity in 
mg we, in industry, must at- prime movers in- 
ck. As we come to see more stalled. The load 
id more clearly the inter-rela- factor being ¢lose- 


Air conditioning plays an important part in a modern elec- 

trical power plant. Modern science and engineering skill 

provide a supply of clean cold air to generators, enabling 

them to carry safely higher loads and insuring longer life 

to insulation and wearing parts. Above are shown five 

turbo-generators in the municipal power plant of Jackson- 
ville, Fla., supplied with cool, washed air. 


OMEN r T 25 Atmospheric Conditioning Corp., Philadelphia, Pa. 
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Underground engine rooms are usually hot and 

uncomfortable. Air washing and dehumidify- 

ing equipment, however, make this one cool. 

Note the overhead ducts through which the 
cool, clean air is introduced. 


Atmospheric Conditioning Corp., Philadelphia, Pa. 
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ly estimated at 25%, we make 
use of roughly ten million 
horsepower hours for each 
working hour, or almost 23,000 
million horsepower hours per 
vear. So that the elimination 
of only the readily preventable 
wastes in our power generation 
would produce power enough 
to run several good-size fac- 
tories. 


coal miners and operators, it is 
pertectly obvious that we are 
not going to have ‘*pre-war’’ 
coal prices in the near future 


if ever. Nor ean we find a sub- 
stitute for coal, in the present 
state of our knowledge. 

We have undeveloped water 
power, it is true; and one ofthe 
important tasks before us is the 
Full development and utiliza- 


tion of our water-power resour- 
ces. But even the most optim- 
istic are forced to admit that 
there is not enough water-pow- 
er available to enable us to dis- 
pense with coal. 

Oil, too, is being used in- 
creasingly as a fuel for power 
generation. But if we were to 
translate our present power re- 
quirements into terms of oil 


The complete tie-up in coal 
production for more than four 
months of this year has brought 
us face to face with the entire 
subject of power in a new way. 
Whatever may be the actual 
merits of the dispute between 


Pulverized coal offers many advan- 
tages for power production. There- 
fore no pictorial representation of 
modera power equipment would be 
complete without including the lat- 
est development in coal pulverizers. 
Installation pictures are hard to 
get due to the inaccessibility of the 
apparatus, which as a rule is in- 
stalled out of the convenient range 
of the camera. This illustration 
above shows a modern coal-crush- 
ing unit and the illustrations just 
below it is a cross-section showing 
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Coal pulverizers of the type shown 

herewith have a capacity of from 

1000 to 6000 pounds per hour, and 

require from 20 to 80 horsepower 
to operate them. 


Erle City Iron Works, Erie, Pa. 


The heavy grades of oil now in use as 
boiler fuel cannot be successfully burned 
without  pre-heating. The oil heater 
shown in the illustration is used for this 
purpose, and is made up with all of its 
joints external to the steam space in or- 
der to prevent contamination of the high 
pressure steam condensation through oil 


leaks. 


Griscom- Russell Co., 90 West St, New York. 


how it operates. 


Pennsylvania Crusher Co., Philadelphia, Pa 


Here is a single roll crusher delive "in 
coal to a steel apron conveyor fro 
which point it is delivered to overhe 
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production, the producers ani 
refiners would be quite unall 
to meet the demand. And i 
must not be forgotten that geo} 
ogists declare our coal reso. 
ces underground to be some siz 
thousand times our oil resou. 
ces, so far as present know! 
edge goes. 

The answer, then, to our pov. 


er problem is threefold: Deve. 


op to the full our water-power; 
develop the use of oil as a fud. 
and devote the most minute ai. 
tention to getting better eñ. 
ciency from coal. The first is; 
matter of years and of immens 
capital investment. The second 
is also a matter of time and d 
investment in different equip 
ment. The third is the mos 
important and immediate; it i 
something that ean be done al 
once and without involving in 
vestment out of proportion t: 
the immediate returns. 

It was with this third facto 
in mind, that the present serie 
of pictorial artieles wai 
planned: in order to tell wha 
‘an be done, by showing whi 
actually is being done in th 
more efficient coal burnin 
power plants today. And, t 
drive the idea home, we cal 
not do better than to quot 
from an article on this sul 
ject by David Moffat Myer 
in Industrial Management to 
May, 1922— 

‘*You have discovered the a 
istence of preventable wast 
Your operation is below stan 
ard for your type of plan 
You know the extent of th 
waste of fuel and have figure 
in a very simple manner th 
number of tons of coal an 
dollars of money you ean sav 
in a year's operation. If) 
doesn’t eost too much to d 
it you would like to save th: 
coal and that money and n 
duce the cost of your man 
E. 
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bunkers. 


Jeftrey Manufacturing Co., Columbus, Ohio 
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Turbine lubricating oils and transformer oils must be 
continuously cooled to give proper viscosity and to 
permit continuous use. The unusual feature of the 
cooler shown in the illustration is the patented helical 
Duffle which directs oil in its flow through the shell. 


Griscom-Russell Co., 90 West St, New York. 
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September, 1922 


In the modern engine room one no 
longer sees the once familiar oiler and 
his oil can. Machinery has taken his 
place in the way of automatic lubrica- 
tion systems, each part that requires 
oil being fed it under pressure through 
pipes. Here is a splendid illustration 
of this in the Aspinwall Pumping Sta- 
tion, Aspinwall, Pa. 


S. F. Bowser & C., Inc., Fort Wayne, Ind. 


factured product by just that 
amount. 

Thus far, although you 
have learned the amount of 
preventable waste, you do noi 
know the cause or causes ot 
the losses nor how to stop 
them; that is unless you have 
got way ahead of me and I 
hope some of you have, for I 
am setting an easy pace. but 
this chapter is written only 
for those who need help. 

When you are motoring, 
and your car suddenly stops 
without warning, you know 
something is wrong; and i? 
vou are an old hand at the 
game you also know the rather 
long list of things that mav be 
wrong. So you go about test- 
ing one possibility after an- 
other until you find the cause 
of the trouble. You will prob- 
ably have in mind during your 
investigation the order in 
which things are most likeis 
to go wrong, and by trying 
the most vulnerable parts first 
vou will usually save yourself 
some valuable time. 

Something, or several 
things, are wrong with the 
operation of vour boiler plant 
A list of the things that car 
go wrong can be made ald 
these items can be set forth in 
the usual order of their im- 
(Continued on Page 26) 


The satisfactory lubrication of internal combustion 
engines has been a difficult problem but one that has 
been successfully solved by the mechanical lubrica- 
tors shown above. They are driven from the lay shaft 
and adjusted so that the pumping plungers operate 
in synchronism with the engine pistons, the oil being 
delivered directly on to the pistons at the end of each 


stroke. 
8. F. Bowser & C., Inc., Fort Wayne, Ind. 


In order to lubricate properly oil must 

be clean. Below is a view of the power 

plant in the Woolworth Building, New 

York. Note the pipe lines supplying 

clean, cool oil to the electric motor in 
the foreground. 


8. F. Bowser & C., Inc., Fort Wayne, Ind 


The “business end” of an oiling system is 

shown at the left, attached to the cylinder of 

steam engines, The pump is operated by a 

ratchet mechanism and the oil supply tank 

delivers clean, warm oil to the cylinder and 
moving parts. 


Greene, Tweed & Co., 109 Duane St., New York. 
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Closely akin to the coal-fired steam boiler but more specialized in its 
purpose is the electric steam generator, the most important application 
of which is in industries within the range of hydro-electric power 
piants where use may be made of surpius energy that wouid be other- 
wise wasted. These electric steam generators generate steam at any 
specified pressure by means of high tension alternating current, led 
directly through electrodes of special design into the water to be evap- 
orated. The amount of steam generated pressure, and the amount of 
electric power used are governed by the height of water in the vertical 
tanks. 


Electric Furnace Construction Co., Philadelphia, Pa. 
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Industry Illustrat 


Sand---a Magic Substance 


The Many Uses that Make a W ell Known Material 


sand blast, as nearly 

everyone knows, Con- 

sists of a box, a tube 
and a good head of com- 
pressed steam. We have 
seen how easily glass, stone, 
metal and other hard sub- 
stances may be cut, ground, 
or polished when the gritty 
particles are directed 
against it. It is not. gener- 
ally known, however, that if 
the same stinging jet is di- 
rected against soft rubber 
or the human skin it will 
make no impression what- 
ever. But if by any chance 
the particles strike a finger 
nail the nail is gouged away 
in a flash. That is one of 
the curious features of the 
sand blast, an invention now 
more than half a century old, 
but for which new and impor- 
tant uses are being discovered 
every year. The explanation is 
that rubber and the tender skin 
offer practically no resistance 
to the flying particles of sand 
compared with other hard sub- 
stanees. 

But valuable as sand is as a 
borer and grinder, the other 
uses to which it is being put 
today are almost without num- 
ber. It is used in easting alu- 
minum and other metals ; in the 


A steam shovel tearing out sand and gravel in 
great mouthfuls. A scene down in the sand pit. 


Indispensable to Industry 


BY ROBERT H. MOULTON 
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Among the lonely sand dunes on the shore of 
Lake Michigan. 


Below—a large sand pit in Illinois: steam shovel 
working in the distance. 
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manufacture of articles 
ranging from glass to dya 
mite, and is indispensable iy 
the filtration of water and 
the distilling of whiskey, 

All sand is from rok 
either tough quartz or sof 
limestone, broken down ail 
scattered, each tiny partic 
having within itself the sub- 
stantial qualities of tle 
original rock. 

The expression ‘cheap as 
dirt’’ may be literally ap- 
plied to sand, for the pne 
ranges from only a few 
cents toa dollaraton. Ye 
so enormous is the quantity 
4 used that Government sta 
istics give $30,000,000 a: a 
conservatie estimate of the 
amount annually spent v 
this item in the building i 
dustries alone. It is imposi- 
ble, of course, to check up the 
amount used by farmers, small 
builders and others, which in 
all probability would add 
several million dollars more to 
the total. 

The futility of trying to 
build one's home in the sand 
has been demonstrated 
throughout the ages; but build- 
ing 1t of sand is one of the mos! 
substantial methods ever em- 
ployed. Sand-stone, sand- 


Belt conveyor whirling mixed sand and gravel 
through a hopper to the belt conveyor which hur- 


ries the material to the separating. mill. 


tember, 1922 


Below—Screens at the top of 
the mill separating the sand 
from the gravel. The screens 


are constantly revolving and 
streams of water inside clear 
the sand of all dirt. 
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e briek as a building ma- 
al was first used by the Ger- 
us about fifty years ago. In 
; country the value of this 
'overy has only recently 
n appreciated. 

‘here are two or three well- 
wn systems of manufactur- 
it. The one which has met 
h the greatest favor consists 
utting eoarse and fine sand 
arately through a drier and 
1a measuring machine, and 
1 mixing them together. To 
mixture is added six parts 
ime to ninety-four of sand, 


Belt 


1 à 


water being poured in as re- 
quired. The entire composition 
is then stored in a hopper un- 
til the process of hydrating, or 
slacking, the lime is complete, 
the time required for this being 
from twelve to twenty-four 
hours. "The mixture is then 
ready for the presses, which 
are ponderous affairs, capable 
of exerting a tremendous pres- 
sure. In a second and a half 
these presses ram and crush 


the particles of sand into a 


solid mass. The brieks thus 
formed are then shoved into a 
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One of its most indispensable uses—sand in 


Concrete. 


conveyor—350 feet 
whisking sand and gravel up 
eighty feet to the mill. 


— eíl! 


long, 


baking eylinder where they are 
subject to steam and chemicals 
and after emerging from this 
double process of baking and 
drying are ready for the mar- 


ket. A sharp silica sand, de- 
rived from quartz or flint, is 
used in making the blocks, and 
mineral oxide is the chemical 
employed to produce various 
shades of pink and yellow. 
The real foundation of the 
building industries, however, is 
concrete, which because of its 
plastic characteristics together 
with its remarkable strength, 
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Screening sand by hand—a method 
"on the Job.“ 
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Below—freight cars taking on 

a cargo of sand which shoots 

the chutes from the separat- 
ing mill. 
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rigidity and imperviousness to 
frost and moisture and heat, 
when properly set, easily en- 
titles it to this position. The 
best admixture is obtained 
from ealeareous sands, or those 
derived from lime-stone. While 
ealeareous sand, being soft, is 
for general purposes inferior to 
the siliceous sand obtained 
from quartz and flint, it makes 
superior mortar and concrete. 


This is due to the porous na- 


ture of the softer sands, the 
mortar not binding the grains 


(Continued on Page 49) 
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Industry Illustrat 


Speeding Production wit 
Some Dollar-Saving lau 


This illustration, and the one at the riz) 
show how the Montefiore House and He 
pital, New York, gets coal from the € 
lar storage to its boilers. From th 
second conveyor (photo at the right) t! 
coal goes to an automatic scale, and 


Originally purchased for handling coal, this con- 

veyor at the National Acme Co. was converted into 

a moving inspection table—and worked so well that 
they have installed three more, 


2 


Below—A conveyor installation for handling 
coke, rigged with chutes so that the coke is 
handled without being dropped more than 3 ft. 
This, to avoid breakage. 
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One of the thirty-thousand-dollar belts in the marine 
gallery of the Pennsylvania R.R. grain elevator at 
Baltimore. These conveyors are a part of the most 
modern seaport elevators in the world, and have 
helped to handle the rapidly increasing traffic 
through the port of Baltimore. 


September, 1922 


Mechanical Conveyors 
or the Plant Manager 


2l 


The two illustra- 
tions below show 
how the Detroit 
Vapor Stove Co. 
keep their pro- 
duction on the 
move; assembly, 
enamelling, dry- 
ing, and crating 
all being done on 
conveyors. 


Wee ee, -— "| 


lumped from there onto the third con- 
'eyor (shown in left-hand illustration), 
vhere it is scraped oft by lateral scrapers 
ibove each stoker as needed.. This in- 
tallation eliminated the labor of 7 men 


At the right—a steady procession of stoves 
coming “down the line" at the Detroit Vapor 


Stove Co., where both the necessary space and 
the number of men re- 


quired for assembly have 
been cut 50%. 


; In the foundry of the Kelsey Wheel Co., the 
3 General Superintendent asserts that these con- 
edv T V veyors have saved ninety per cent of the floor 
f space, doubled their production, and relieved 
DUE. DE ntis HEADER. Be VOIR à the men of all heavy lifting and bending over 
VVV the work. 
— — —— RR 
The man in this illustration merely scoops the 
material to the end of the conveyor, instead of 
having to lift it. As a result, he does just four 
times as much work, with less effort, in a given 
J time. 
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Mahogany--King of the Jungle 


Picturesque, but Wasteful Methods that are Responsible 
for the Dwindling Supply of this Rare Wood 


HY IL. F. LEE 


AOB A lives in the jungle. Caoba 
is the Spanish name for mahog- 
any, one of the most highly 
prized of all fine woods. Lush and im- 
penetrable jungle life is all about 1t. 
Palms, rubber, giant ferns, great vines 
—hanging like enormous ropes from 
tops of towering trees,—here and 
there the flash of an orchid, here and 
there powerful parasitic vines, half 
ereeper—half tree, coiled about some 
respectable. jungle tree, relentlessly 
erushing its life out! And all so thick 
—gso unbelievably dense, that no man 
ean pass through it until the way has 
been chopped out with the ever-ready 
machete. This is the home of Caoba. 
Mahogany seldom grows with its 
kind. The single trees will be 
found here and there at infre- family and is frequently spoken 
quent intervals through the | CL IAS | of as Australian mahogany. 
jungle but seldom is there a e WU NS ES A y." Beautifully figured and vali- 
clump or grove. The tree itself | i | TA able woods abound in the trop. 
is the king of the tropical jun- cal jungle but most of themar 
gle. Frequently it is more than too elose-grained and han to 
one hundred feet in height and be worked with ordinary tools 
many times from 40 to 60 feet and onlv two or three of thee 
to the horqueta, rare woods ean be floated out 
or branching of from their home plaee in the 
the first limbs, forest to tidewater, ships and 
the small shiny sawmills. Mahogany has the 


leaves standing out above, the black, 
green foliage of the surrounding for. 
ests. 

True mahogany is found im a com- 
paratively small distriet covering the 
southern part of Mexico and the north- 
ern part of Central America. **Tabas- 
co mahogany,” as it is known to the 
trade, commands the highest price be- 
cause of quality, size, beautiful figure, 
and desirable working qualities. One 
hears of African mahogany, Philip- 
pine mahogany and  **mahogany’ 
from other parts of the globe, but these 
are only distant relatives of the tre 
mahogany and are -just as different 
from the genuine caoba as you may b» 
From vour second cousin. Eucalyptus 
is another member of the 
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Caoba, Tabasco or “true” mahogany, at home in 

the jungle of Campeche, Southern Mexico. Often 

“many hours work by the machete-men was neces- 

sary, to clear away the tangled growth and admit 
light for taking these photographs. 


Great mahogany logs as they have been cut ii 
the jungle of Campeche. Photo shows sie d 
these cuts of precious hardwood. 
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Because of the steel-hard roots, which 
cannot be cut by the primitive tools 
used, a scaffold is built some 8 to 12 
feet high, from which the cutting is 


done. Much valuable timber is wasted, — ä e 
as the mahognay stump is noted for ii S Cem 
its fine figuring. — sm ^ 
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After squaring the mahogany 
log, it is covered with the 
Slabs that have been hewn off 
and then left in the woods 
until the dry season, by which 
time it has cured or dried to 
a point where it will float. 
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When the workmen have felled the mahogany tree 
'they at once *square" the log so that it has the same 
thickness throughout its length. This is another 
3 highly wasteful custom and sacrifices at least 30% of 
P, the tree. The custom originated in the old days when 
mahogany was plentiful and cheap and when the 

owners of schooners preferred the square logs in 

trimming cargo. 


remarkable qualities of being 
light enough to float, soft 
enough to work easily, close- 
grained enough to take the won- 
derful finish for which it is LN d. 8 ES te ——— n orc Wes MN 
prized, and vet, withal, beauti- CORN ES. e 1 | Y 

fully ribboned or figured. 51 UR | 
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THE Manocany Spy $ 
LH 
The mahogany prospeetor or E 
É cane sa 1 he 3 le 2 The 
Spy goes into the Jungle E ìe lush, matted jungle of 
„ a ere ^ : nh the south woods is divided 
armed with field glasses, climb H by a AM pathir DEP. 
ers, rope and accompanied by H hung with dense foliage. 
EE TY F ; Through these narrow al- 
a '"euadrilla"' of mozos as help- iF lo mRyS the logs ame 
ers. Once in the mahogany H "snaked" from the forest 
e 0 1 Sy, A =W 
country he selects the tallest S F 


4 


balancing carts, called 
trinquivales.“ 


£r 


tree to be found, climbs up into 
the topmost branches and then, "3 
with his glass, locates the caoba 
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Beginning the second Stage of the long journey 
to market. Note the roughness of the squaring 
of the log in the foreground—a source of great 
waste, 
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La casa grande, the owner's home, always 

on the bank of one of the many navigable 

streams, is often ten to twenty miles from 

where the trees are cut. It is here, in front 

of the hacienda, that the logs are dumped 
into the river. 
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Running the logs through the rapids. The rafts 
have to be dis-assembled, and later re-assembled. 


A mahognay raft in the river lashed together 
with huge, tough vines. | 


| 
covering the space of a circle 
some two miles in circumfer- 
ence—a wheel, of which his tree 
is the hub. Having determined 
that there is a sufficien 
‘stand’? to warrant cutting 
camp is pitched, the mahogany 
cutters are brought up anm 
work begins. 


FELLING THE TREES 


Re-hewing timbers, cutting out The mahogany eutter is gen 

split or damaged ends and pre- erally a tropieal Indian arme 
paring the mahogany logs for i 

shipment at Laguna del Carmen, with a very long handled ma 

Campeche. hogany axe and a machete. Th 

cutting is usually done durin 

the rainy season or, if dom 

during the dry period, th 

trozas are allowed to remain oi 

the ground almost a year or un 

til the next dry season, durin 

whieh time they have had op 

portunity to eure. The cutte 

will first expend mueh han 

work in clearing away a sma 

open space along the line wher 

(Continued on Page 54) 
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One or two large mahogany operations are conducted 

by American lumbermen using modern methods, in- 

cluding a narrow-gauge railway to haul the logs from 
the forest to tidewater. 
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A primitive sawmill. Cutting mahogany planks 
for house-building. 
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What the Dean said 


to a graduating class of 
engineers 


HE DEAN of the engineering department of a cer- 
in university has had a hand in training a very 


rge number of eminent engineers. 


He has taken a 


'rsonal interest in following them after their grad- 
tion; he has analyzed the reasons for their failure 


Success. 


To last year's graduating class he gave this parting 


lvice: 


“The first thing for you to do, gentlemen," 


he said, 


“is to get the facts about the 


Alexander Hamilton Institute’s Modern 


Business Course and Service. 


Why should he say it? 


ither an unusual recommenda- 
in from the Dean of a school 
lich sends men into life 
uipped, theoretically, with 
erything they need. Why 
ould the Dean give such ad- 
œe? What lies behind it, in 
; mind? 


Simply this. His observations 
ve convinced him that 
acialized training, which is so 
at an asset at the beginning 
a man's career, can become a 
itive liability as the years go 

Again and again you find 
specialist in a subordinate 
ition, while at the head of 
business is a man who may 
vw less about the particular 
artments than the depart- 


ar ear. 


59 


ment heads, but whose all-round 
knowledge of business fits him 
to direct their activities. 


“I was lucky,” said this 
engineer 


Some months ago an important 
engineer enrolled for the Modern 
Business Course and Service. “I 
was lucky," he said. I got in 
with this big organization early 
and have been carried along by 
its growth into an executive 
position. 1f the directors were 
filling my position today, however, 
they would choose a business man 
and give him an engineer as an 
assistant.” 


The Alexander Hamilton Insti- 
tute was founded by a group of 
successful business men; 


Copyright, 1922, Alexander Hamilton Institute 


Its pur- 


pose was to carry executive 
training to men in commercial 
and industrial life. 


But the Institute's service has 
broadened and extended far be- 
yond the original conception of 
the founders. Of the scores of 
thousands of men enrolled, one 
out of every ten is a man of tech- 
nical training. The need which 
technical men have felt for 
knowledge of costs, accounting, 
sales, merchandizing, advertis- 
ing, and corporation finance, has 
caused them to reach out, on 
their own initiative, to the 
Institute. 


And hundreds of them are in 
executive positions today because 
of the little investment which 
they made in this very practical 
training. 


A book worth sending for 


The facts about the Institute have 
been condensed for busy men into a 
book of 118 pages called ‘Forging 
Ahead in Business." It is a valuable 
book for any business library, and 
enough copies have been printed so 
that every reader of this magazine 
may have one. The Institute's train- 


ing may be the one thing that will 


mean increased earning power to you. 
If it is not for you, it may be of ines- 
timable service to one of your younger 
associates. In either event we should 
like to have you know what it is and 
does. The book will come. without 
obligation to you immediately upon 
receipt of your request. 


Alexander Hamilton Institute 


582 Astor Place, New York City l 
Send me “Forging Ahead in Business“ == 


which I may keep without obligation. 
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portance. You can then use 
the same.kind of reasoning you 
apply to your ear, and tackle 
the most important points first. 
This method of analysis and 
eorrection enables you to put 
into effect the biggest items of 
saving first and you can then 
afford to work out the small- 
er refinements more slowly. 

** Chimney Loss is the great- 
est of all the losses in connec- 
tion with boiler plant opera- 
tion. It is technically called 
Dry Gas Chimney Loss” 
since it represents the heat car- 
ried away from the boiler by 
the dry portion of the escap- 
ing gases of combustion; the 
‘‘wet’’ portion being the su- 
perheated steam from the 
burning of hydrogen, from the 
moisture in the air supplied to 
the eombustion and from the 
moisture in the coal as fired. 
In our cost cutting program 
the **wet"" portion as already 
implied is a non-preventable 
loss and extremely small. So 
when we speak of Chimney 
Loss we mean the ‘‘dry’’ part 
of it and that simplifies our 
work. 

The chimney loss is a sim- 
ple thing to comprehend. Ev- 
erybody knows the heat goes 
up and out of the chimney, and 
that this heat is carried by the 
hot gases leaving the boiler, 
and that these gases have re- 
ceived their heat from the coal 
that is burned under the boil- 
er, and hence this heat is a 
loss. 

Now, how to reduce this 
chimney loss? That too is 
really very simple. The 
amount of heat these waste 
gases carry away depends up- 
on the volume or weight of 
the gases and the temperature 
to which they have been raised. 
Hence to reduce the loss you 
must reduce the quantity of 
gases that go up the stack, or 
their temperature, or both. 

To reduce the quantity of 
gases it is only necessary to 
reduce the amount of air to 
the economic minimum; that 
is to the point where there will 
be just enough air to give 
complete combustion of the 
fuel and no more. Any air 
in excess of this quantity takes 
heat from the fuel and earries 
it up the stack as needless 
waste, instead of allowing this 
heat to become absorbed by 
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You're Wasting Coal If Your 
Steam Lines Are Not 
Thoroughly Trapped! 


Because of the high cost of the “bucket” or "float" type of steam 
trap, many large plants are not equipped with a sufficient number of 
traps to take care of the condensate properly. A pretty poor policy, 
and one that is likely to prove very costly with bituminous coal sell- 
ing up to $17.00 a ton. 


To be properly trapped—and that means economically trapped—a 
steam system should have a trap at every point where condensate 
collects. 


The low price of the Steam Trap Sar- 
coenables you to buy three traps for the 
cost of one of the bucket or float type. 
In that way you can equip your lines 
with as many traps as are needed, at a 
low figure, and in that way save many 
tons of costly coal. 


And that is not the only advantage of 
this trap. Built on the liquid expansion 
principle, it is free from the complicated 
mechanism found in other traps—mech- 
anism which ‘will get out of order and 
cost you money for repairs. | 
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The Sarco closes promptly and pre- 
vents allloss of live steam. It returns 
condensate to the hot well while still hot. 


Can be installed without supports or 
platform. 
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There are other exclusive features of a 
money-saving kind which recommend the 
Steam Trap Sarco. These are fully de- 
scribed in our Booklet R-13. Write to- 
day for a copy and information about our 
free trial ofer. No aniigations. 


SARCO CO., Inc. 


236 Broadway, New York City. 


Ellicott Square, Buffalo 1145 Griswold St., Detroit 
Monadnock Block, Chicago Drexel Building, Philadelphia 
7016 Euclid Ave., Cleveland, O. 
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Industry Illustra 


pe One Hundred Cents 0 
of the Power Dollar 


the water in the boiler. 1 
excess air, which cause 
greatest single waste of | 
in boiler operation, enters. 
increases the weight and v. 
of the flue gases in two x 
First through the grate 
stoker) of the furnace ani 
ondly by leakage through 
boiler setting at points 
tween the furnace and th 
take. 

In many cases as mu 
will leak through the brick 
ting as will enter throug) 
grates and fuel bed. 
wasteful leakage of air « 
to some extent through : 
brick work showing no e: 
or imperfections. It ocur 
joints between clean-out . 
flanges and brick work. thr 
doors that do not close 
fectly, through all bad yi: 
of brick setting to boiler 
ers, shelfs and drums.“ 
your boiler setting to l 
all such joinings. A good 
to demonstrate air leaks: 
to cover the fire with sof 
to produce heavy smoke. 1 
quickly close the uptake d: 
er. The smoke will spur 
through the leaks. iw 
way: take a candle or s 
torch and play the flame c 
ly over all suspected ani 
suspected areas. Go ont 
the boiler as well as ar 
the four walls with your! 
ing. A vulnerable location 
infiltration is the join 
the front header of a 
tube boiler with the brick 
Similarly between the s 
a horizontal water tube 
and the front wall. 

„Having located tl 
leaks, stop them. Plug 
big cracks with waste 3 
in asbestos mortar. Us 
eral wool around hNi 
Then coat the boiler. 
thoroughly with one 
several air-tight plastic 
ings which can be pur 
at moderate cost. OY 
all cleaning and access 
for tightness of clos 
pays to use the air-tigh 
of door with gaskets 
clamps. 

„Having done these 5 
common-sense things Y? 
have eliminated part 
waste fuel due to exe 
chimney loss which | 
often found. | 

For perfect combus! 

(Continued on Page? 
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The New Chicago Railway Mail Terminal uses more 


than a thousand K & J Trailer Trucks 


On big installations, where carrying costs must be figured to the last notch—where the work to 
be done is so large that the effect of even very small shortcomings of equipment would be 
multiplied, through day in and day cut service, into huge annual wastes—on installations such 
as this, "K & J” Trailer Equipment has demonstrated itself to be safest. 


minim m HH HH UH HH HT ECCLE LLL E E GL GL 


MUNUO DONANTAN TAVANA A 


In this great, new Chicago Mail Terminal, over eleven hundred “K & jJ" Trailers and Trucks | 
are being installed to meet the initial needs of this huge modern plant—a plant of national im- : 
portance, designed for the quick, efficient handling of mails in this vital center of mail transpor- = 
tation. | = 
The trailers, of the type shown, are of 4000 lbs. capacity, having a 36x84" platform. Rear = 
wheels have individual axles. 
These trailers are equipped with Hyatt Roller Bearings, with ball bearing caster swivels. = 
The experience developed by the “K & J” Organization, in meeting the exacting needs of such = 
large installations through many years of truck and trailer building, is 
ample assurance of its unrivalled fitness for taking care of all classes of 
truck and trailer requirements, either large or small. 


Write for Bulletin 510. 


The Kilbourne & Jacobs Mfg. Co. 


COLUMBUS, OHIO, U. S. A. 
New York, 120 Broadway 
Connections in all parts of the world. 
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Your Boilers Deserve It 


You want your boilers to give maximum 
efficiency. Your engineers and firemen are prob- 


ably trying their hardest. But, are you giving 
them the proper appliances to help the boilers 
produce? 


THE 
VIGILANT 


FEED WATER 
REGULATOR 


will help the men in obtaining maximum 
output at the minimum coal consump- 
tion. It keeps the water level at the 
proper point. It responds to peak load 
or light load demands with equal re- 
gularity. 


The VIGILANT has been in use for 
25 years—some of them have been in 
service over 20 years and still going 
strong. It is the premier regulator in 
the field. 


Write for our Catalog. It gives some 
interesting facts on Boiler Feed Water 
Regulation. 


The Chaplin Fulton Mfg. Co. 


28-36 Penn Ave. 


Pittsburgh, Penna. 


BROOMS 
“They Wear to a Stub" 


The Staple Metal Case and ma- 
chine made feature of LAY 
BROOMS is a guarantee of the 
lasting quality. 


LAY BROOMS have been on the 
market for 44 years and have been 
used for every industrial purpose. 


Performance records prove their 
absolute economy—every broom is 
unconditionally guaranteed. 


If you are interested in bringing 
down the costs of your sweeping 
expense, sign the coupon below 
and mail it in to-day. We will 
advise you about the type most 
suitable for your work. 


The Joseph Lay Co. 


Incorporated 


Grant and College Street 
Ridgeville, Indiana 


Metal Case Brooms 
Bench Brushes Casting Brushes 
Street Brooms Hickory Fibre 


Please send information regarding the brooms most suitable for the following: 
oors— Wood, Concrete, Brick, Composition, etc. 


Company................-. CCC e 
Aar...“ 88 
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chemical requirements are 11. 
47 lb. of air per lb. of combus- 
tible. In practice we shall oft- 
en find as much as 34.87 lb. of 
air have been supplied, or a 
surplus of 203.5 percent as 
shown in the next column to 
the left. Now if the temper- 
ature of the gases leaving the 
boiler is 600 degrees F., the 
chart shows the chimney loss 
to be 28.5 percent of the com- 


 bustible. 


** Tf now we succeed in reduc- 
ing the exeess air to a point 
where we are supplving say 
17.6 lb. of air per lb. of com- 
bustible the chimney loss with 
the same flue temperature will 
have become only 14.5 percent. 
We have, therefore, added 
(28.5 — 14.5), 14 percent to the 
former efficiency as based on 
combustible consumed. Thus 
if the old efficiency was 55 per- 
eent, it will now be (55 + 14), 
69 pereent and (a) we shall 
be making (14/55) — 254 
pereent more steam for the 
same fuel; or (b) burning 
(14/69) — 20.3 percent less 
fuel for the same amount of 
steam as previously. 

“This is enough for the 
present to show the impor- 
tance of redueing air supply 
to the correct proportion. Now 
we must continue with the 
story of how to reduce the air 
to the proper minimum and 
how to know when we have 
reached that point. 

As already stated, the sur- 
plus air enters (1) through 
leakage or infiltration and (2) 
through the grate or furnace 
and fuel. We have discussed 
the first and shown how to stop 


this part of the trouble. Now 


for the second. 


“Too much air enters 
through the fire bed from 
the following causes. (1) 


Holes or thin spots in the bed 
of fuel on the grate. The 
cure for this is to keep these 
holes or thin spots covered 
with fuel. Firing large lumps 
of coal with slack or fines tends 
to produce an uneven fire with 
holes. Therefore break up the 
large lumps before firing. For 
stokers, all coal should pass 
through 3-inch mesh. Carry- 
ing too thin a fire will permit 
the quick and easy formation 
of these undesirable holes and 
spots. Therefore, carry ita 
little thicker and watch it eare- 
fully. Six to eight inches 
thick for a soft coal fire is a 
good general rule which has, 
however, several exceptions. 


Industry Illustrate: 


One instance, as the firea. 
cumulates ash it 18 necessar 
to build up its thickness gra. 
ually until it can be redu: 
again after cleaning. A gw 
design of shaking grate he. 
to keep the ash cut out fri 
the bottom of the fire so th: 
it need not be built up to: 
great a thickness. Storr 
both hand operated and aw- 
matic, add modifications to: 
general rule according toi) 
sign. 

**(2) Clinkers which ha 
formed in the fire while c 
ting off a part of the air sj 
ply tend to form holes re: 
their edges and thus adn 
streams of excess air. T: 
cure is to keep the fires clea 
Often a change of coal 
help, a coal having less ash a: 
ash with a higher iur 
point. It always pays to te 
the trouble of making a surv 
of the coal market. Frequr 
ly a better coal can be boiz 
for the same money. Clinke 
are formed by the bad praet: 
of stirring the fire up from t 
bottom. This brings the a: 
up on top where the high 
temperature causes fusing a! 
clinkering. Sometimes a lit 
exhaust steam admitted hel 
the fire will reduce clin 
formation. 

**(3) Too strong a dr 
Reduce the force of draft 
partly closing the  upta 
damper. This applies to eit! 
„forced draft’ or natu 
draft. In the ease of mecha 
eal or foreed draft regu: 
the blower speed to give 
pressure required to furn. 
the necessary air; then adj 
the uptake damper, throtti 
the natural draft down t 
point which will produce 
slight vacuum in the furn 
or atmospheric pressure if 
does not cause too rapid be 
ing out of furnace linings. 

„These three causes“ 
cures of excess air throi 
the grate and fuel bed all 
late to good firing and £ 
control of combustion. 
good fireman is worth 
weight in coal about . 
times an hour as compar 
a poor fireman. I have pic 
of figures to prove this. 
the good fireman needs |: 
and encouragement from he 
quarters. Let me now adil ! 
following warning. He 
firing at long intervals m^ 
insufficient air imme 
after firing. Then before ` 
next firing the fuel bed has | 

(Continued on Page 30 
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ENGINES 


Deliver More Brake Horse Power 
with the Same Steam Consumption 
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OMPACT and symmetrical in design with 

steam- tight, nicely balanced valves that pre- 
vent leakages and breakdowns, these sturdy small 
size steam engines are everywhere meeting exact- 
ing and severe demands. 


TROY ENGINES are the most economical steam 
engines for stokers, ventilating fans, as auxiliaries 
to the larger power units and in the out-of-the-way 
places where engines that require minimum main- 
tenance are used. 


In many plants they have eliminated the use of 
pulleys, belts and line shaft extensions with their 
enormous transmission losses. 


An exclusive Troy feature is the Automatic Oiling 
System. All bearings are continually supplied 
with an abundance of oil, which keeps all bearings 
clean and reduces wear to the minimum. 


These features assure long life and greater Brake 
Horse- Power with the Same Steam Con- 
sumption. | 


It will pay you to have a copy of our booklet in 
your files. It describes the various types of TROY 
ENGINES which are built in sizes from 2 to 
200 B. H. P. 


Send for it today. 


Troy ENGINE & MACH. Co. 
TROY, PENNSYLVANIA 
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Photographic Record Paper 


For COPYING MACHINES 
Back to Pre-war Prices 


THE RECTIGRAPH COMPANY manufactures its own photographic 
copying machines and coats its own photographic paper, the entire plant being 
devoted exclusively to this line. Due to a lowering of the prices of some 
materials and economies effected in our new plant, we are enabled to announce 
a reduction of 20% from the prices prevailing on photo-copying paper for 
some time past. 


Revised Prices on Rectigraph Paper 
ROLLS 350-FT. LENGTH 
8l$-inch width . 
oie «ww a 
11% 14.00 
1214 a A 3 15.45 
13 R s i 16.00 
14 j " i à 17.59 
15 : à : : 18.84 
18 8 2 : 22.00 
18!4 " : 22.90 
2414 30.45 


F. C. B. ROCHESTER, N. Y. 


Rectigraph emulsions are coated upon a high grade 1004; rag stock, producing excellent 
results with a durable base. Rectigraph paper is a contrasty bromide paper with excellent 
orthocromatic qualities, and will reproduce colors perfectly. All the speed consistent with 
good quality. 

The RECTIGRAPH COMPANY has always regarded acceptance of an order as a pledge 
that it would be filled at the earliest possible date. The output of our plant belongs to our 
customers with orders on our books. This policy compelled us, during the past few years, to 
decline much desirable business which would have bean highly appreciated, but this could 
not be considered without prejudice to previous connections. Improved facilities in our new 
plant enable us to increase production and quality and to decrease manufacturing costs. Our 
Customers will benefit. 


It may be to your interest to become acquainted with Rectigraph paper. We would be 
glad to receive your order for a sample roll, spooled to fit your photographic apparatus. You 
can then judge of its merits. 


$10.68 
11.93 


f ^ 2221 
Á IYUNG 


(An Independent Corporation) 


ROCHESTER, N. Y. 


KJY 


It contains valuable information on air washing and con- 
ditioning, including temperature and humidity tables and ex- 
amples of efficient air conditioning installations. 


"mA 72 ) 


y. 2 A 7 ^ Y 
T bo/ Ar Wastiot 


— 


remcves /mpurities ficm air used for heating and ventiletirg 
purposes. A ccm plete ccndi‘iorirg unit ircreesescr decreases 
the relative humidity of air and keeps its temperature prec- 
tically constant throvghcut the year. 


The Free Book explains how it accomplishes this. 
Send for your copy today. 


Bayley Mfg. Co., Dept. M 


Milwaukee, Wis. 


R 


(Continued from Page 28) 


come thin and full of ‘‘spots”’ 
and holes which mean another 
and usually greater waste from 
too much air. So the poor fire 
alternates all day long from 
a condition of feast to a con- 
dition of famine, which is un- 
healthy for the coal pile and 
the pocket book. The auto- 
matic stoker is designed to ov- 
ercome this difficulty and some- 
times does it almost complete- 
ly. Hence good hand firing 
must at least approximate 
this ideal, which means fre- 
quent firing in small amounts. 

Now we have seen how to 
eo about the job of cutting 
down surplus air and how 
great an effect this may have 
in reducing the largest waste 
in eonneetion with boiler oper- 
ation. By this time, however, 
someone in the audienee will 
have asked the question.“ Isn't 
it possible to go too far in re- 
ducing the air supply?” and I 
shall have answered, ‘‘ Yes, 
sir, it is.” Then how do you 
know when vou have reached 
the economie limit?" Then 
hut the professor I say, “Iam 
| 


so glad vou asked that ques- 
99 


tion. For its answer is the 


gram. And the answer is this. 
Reduce the air supply down to 
that point beyond which the 
‘combustion becomes incom- 
‘plete. As the air supplied per 
pound of combustible is re- 
dueed the CO, found in the 
products of combustion is cor- 
respondingly increased. In 
boiler practice we can not very 
closely approximate the bare 
‘chemical air supply. We must 
eive additional air in order to 
‘Insure contact between the 
oxygen molecules and those of 
the fuel gases. The minimum 
amount of surplus air we must 
thus furnish depends upon how 
nearly furnace design and op- 
eration approach perfection. 
Prof. Bone with his surface 
combustion did approach this 
perfection closely with a cor- 
respondingly high boiler and 
furnace efficiency. 

'* Fifteen percent CO, is a 
good mark to shoot at. You 
may have to stop eutting down 


Jair supply before you reach 


that point or you may with cer- 
tain equipment and fuels some- 
what exeeed this high mark. 
In any event go as high in CO, 
as you ean without producing 
unburned gases. "The best in- 
dication of unburned gases is 
the presence of CO as detected 
by an ''Orsat," with which 


next logieal step in our pro- - 
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you may also determine t 
CO.. I shall not describe t 
Orsat Gas Analyser, nor h 
to use it. You ean find out | 
reading some good literatu 
on the subject, or by consi 
ing your technical men. T 
point here is that you ought: 
know how useful a $25 Ors 
is for checking up the comb: 
tion and regulating the fir: 
for proper air supply. 

There may be other 
burned gases besides C0 
the flue gas. There might | 
unconsumed hydrocarbons ar 
hydrogen; the former part 
ularly in the case of very we 
draft, heavy firing of soft c 
and insufficient combusti 
space when these conditio 
will probably be aeeompa:: 
by heavy smoke. These ot! 
gases are difficult of determi 
tion, which is unnecessary | 
our present program. 

„The point to be absorbe 
here is simply the faet tha: 
very small amount of C0. 
the products of combust 
neutralizes the good effect | 
additional percentages of Cl 
Hence as before advised, r 
your air supply down and v» 
CO, up until you begin to c 
traces of CO and then sto 
Further improvements mu 
then come from better t: 
nace design. 

»The remaining factor 
Chimney Loss is the tempe 
ature of the flue gases. Th 
should be kept as low as po 
sible. With this object in v 
the following suggestio 
should be of service: 

**1. Be sure there is no sho 
circuiting of the products 
combustion. The gases I! 
traverse the complete path 
the heating surface. Wi 
horizontal tubular boilers t 
fire gases sometimes find the 
way direetly to the uptake 
smoke breeching through hol 
in defective front arches @ 
through a burned extensi 
front. Inspect this locality 

In a water tube boiler, 
sure the baffies are all in g0 
repair; otherwise vou are 
loser. 

„The boiler heating sur 
must be kept clean inside 
out. Seale and sludge 
mud occur inside on accoun 
impure water. 

‘Soot and dust accum 
outside and must be system 
eally removed. Mecha 
soot blowers should be uset 
every case where they can 
successfully applied. And 
member, it’s no use blo 
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ubes upon which the soot has 
jeeome caked. They must be 
horoughly cleaned first. You 
nust start with clean tubes. 
f you will remember that a 
oating of soot. is equivalent 
o five times its thickness of 
'sbestos in keeping the heat 
ut of the boiler you will cer- 
ainly be encouraged in your 
fforts. 

Scale and sludge and depos- 
ts from impure feed water on 
he inside of the heating sur- 
ace form the subject of a very 
special problem involving 
nuch technical information, so 
nvolved, that present space 
orbids its treatment. But you 
nust keep your boilers free 
rom scale because it causes 
jurning and bagging of tubes 
ind sheets and is an element 
Kf danger as well as of waste. 
f you are up against this prob- 
em my advice is, consult some 
‘competent authority. 

Another cause of high flue 
emperature is over rating of 
he boiler; that is to say, burn- 


ng so much fuel that the heat- 


ing surface is unable to absorb 
its proper part of the heat de- 
veloped. The average plant, 
however, does not have this 
difficulty. On the contrary, the 
average plant operates too 
many boilers at too low a rat- 
ing for the best results. No 
hard and fast rule can be giv- 
en. In general it pays to op- 
erate at 125 percent to 175 per- 


cent of nominal boiler rating. 

There are special conditious 

where 300 percent and even 

higher is justified." 
* * * * 

Recent developments in the 
burning of oil instead of coal 
under boilers, lead naturally 
to a consideration of this sub- 
ject. With the present prices 
of coal and oil, there are cases 
where a change from the form- 
er to the latter fuel may prove 
economical. 

Again, when we begin to com- 
pare the cost of coal fuel and 
oil fuel, for burning under boil- 
ers, the important thing is the 
eost per B. T. U. And from the 
power angle, we must go fur- 
ther than merely to consider 
oll as a fuel for steam genera- 
power plants today. Recent 
tion, because the internal com- 
bustion engine provides anoth- 
er—and important—path from 
oil to power. Although neither 
water-power nor oil—nor both 
combined—can at present sup- 
plant eoal as the backbone of 
our power program, they can, 
and must, supplement it. 

To round out this series of 
articles on power, then we will 
take up in succeeding issues the 
consideration of fuel oil hand- 
ling and storage, the use of oil 
as a fuel for steam generation, 
and the various types of oil en- 
gines; in each ease showing, as 
in previous articles, what is 
actually being done today. 


Night in the Steel District 


(Continued from Page 13) 


The name ‘‘Steel’’ as it is 
used today has a different 


meaning from that originally 


understood. About the time of 
our Civil War, there were 
wrought iron, which was al- 
most free from carbon; steel, 
whose carbon content ranged 
from three-tenths of one per- 
zent to about two and one-fifth 
percent; and cast iron, whose 
?arbon content was so large 
that it was too brittle to be 
Worked at any temperature. 
The best class of steel was 
gnown as crucible steel, be- 
use it had been freed from 
lag by melting in erucibles, 
d was commonly referred to 
is cast steel." 

; Since all the other varieties 
pf iron (iron being the inclus- 
ve term, because steel and iron 
i different only in degree) 


4 


| 


E 


contained a good deal of slag, 
‘*steel’’ became associated 
with purity and quality in the 
product. As a consequence, 
when the invention of the Bes— 
semer and open-hearth pro— 
cesses introduced a product 
free from slag, although this 
actually was iron—rather than 
what was then understood bv 
**steel — the manufacturers 
claimed that it should be called 
by the latter name because it 
resembled steel in purity ; even 
though it lacked the essential 


characteristic of taking a tem- 


per. 

It is from the date of the in- 
vention of the processes men- 
tioned above, that the modern 
story of steel begins. These, 
the blast furnace, and Thomas’ 
discovery of a way to eliminate 
phosphorus, started steel on 
its amazing industrial march. 


Model E 8 G&G Telescopic Hoist in use 
at N. Y. Telephone Co. Bldg., Brooklyn, N. Y. 


85 Round Trips for 
One Cent Current Consumption 


ERE lis more evidence of the thrifty use of current 
by a G&G Electric Hoist. The Bell Telephone 
System uses 56 Hoists in its various buildings 

throughout the country. 


At its main Brooklyn, N. Y., Building test was 
conducted by engineers of the Sprague Electric Works, 
with the following results. Can filled with ashes, weigh- 
ing 150 lbs. was raised electrically and lowered by gravity 
12 times. Distance of lift 16 ft. 8 in. 


Can Starting Running Finishing Seconds 
Amps. Amps. Amp. 

1 4.3 3.8 4.0 12 
2 4.2 3.8 4.0 12 
3 4.2 3.7 4.2 12 
4 4.3 3.8 4.2 13 
3 PE s FM 4.0 4.3 a 12 
6 4.3 3.25 4.25 13 
* 4.45 4.0 4.3 12 
8 4.5 39 « 4.3 13 
9 4.5 4.0 4.2 12 
10 4.5 3.8 4.3 12 
11 4.3 4.1 4.4 13 
12 4.2 4.0 4.35 12 

Average watt-secs. for averagerun.................. . 12,155 

umber of cans raised in 1 kwh...................... 296 


Cost of current $.0348 per kwh; Net result, 85 round trips for 
one cent current consumption. 


If you will tell us the kind of loads you are handling, the distance 
of lift, and something about the working conditions, our Engi- 
neering Department will be glad to recommend the proper G&G 
Hoist to meet your requirements and will quote you the cost of 
same. It places you under no obligation to ask for this information. 


GILLIS & GEOGHEGAN 


556 West Broadway New York City 


REG.US PAT OFF 


Telescopic Hoist 


With Automatic Stop and Gravity Lowering Device 
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TRIPLE-ACTING 
REGULATING BOILER CHECK VALVE 


“WHITE STAR” 


NON-RETURN 


Isolates the Boiler 
in Case of Accident 


The Powell Triple-Acting 
Boiler Check Valve safe- 
guards lives and protects 
property. Ifa boiler tube 
blows the valve closes, and 
the boiler is thus isolated 
from the rest. 


All Powell Valves are 
thoroughly tested and guar- 
anteed. Write for circular. 


The Wm. POWELL CO. 
2525 SPRING GROVE AVENUE 


CINCINNATI, OHIO 


pm 


Construction Costs 
Have Reached the Bottom! 


Thirty Years 


e, 0 
Industrial 
Buildings 


i | 'HE cost of building factory structures is at 
the lowest point since 1913. The increase 


in demand for additional manufacturing space 
which is already following the resumption of 
activities in many lines will soon produce an in- 
crease in building costs. Those who need factory 
space but have waited for the lowest point in 
building costs can profit by building during 1922. 


An additional saving can be made by employing MRBN“ 
Engineers to plan the building for you. Write for one of 
the members of our firm to come and outline to you our 
method of handling the design of industrial buildings at 
minimum cost to you. 


Build Now! 


MILLS: RHINES: BELLMAN & NORDHOFF 


Engineers 
TOLEDO *: OHIO 


eo 
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As these processes made steel 
both more plentiful and cheap- 
er, its uses became more wide- 
spread; and intelligent study 
resulted in an infinite variety 
of steels for special purposes. 

There is perhaps no sub- 
stance in such universal use, 
for which it would be as diffi- 
cult to find a substitute, as 
steel. It is hard to name any 
article of food, clothing, shel- 
ter—any luxury or necessity 
of modern life which does 
not depend for its production 
on steel. No other metal can 
be made to do one-tenth of the 
things steel can and does do 
for us; not all the other metals 
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together can perform its wid 
range of duties. 

A century ago, this countr 
made less than three percen 
of the world's steel, while to 
day we make more than all th 
other countries combined; an 
the greater part of this in 
crease took place in the las 
fifty  vears. In those sau 
fifty years, the world's use 
steel has increased from a) 
proximately seven hundre 
thousand tons (1870) to a! 
most sixty million tons. 

Little wonder that the Stre 
Dragon belehes his hunger 
ery of ‘‘Tonnage — More to 


nage!“ 


Using Sand, Compressed Air and 
Water to Clean Boilers 


HE accompanying photo 
shows a device that has 
been perfected and placed in 
operation by the Southern Pa- 
cific Railroad in. which water 
at 125 pounds’ pressure is 
mixed with compressed air, 
and sand, and the mixture di- 
rected against boilers and boil- 
er flues by a special gun, the 
purpose being to clean the 
scale from the flues and boil- 


er. By means of this combina 
tion the seale is not only en 
tirely and quickly removed 
but as it is removed it i 
washed down with the wate! 
and sand, leaving the flues am 
boiler perfectly clean. Ther 
is no dust or sand floatini 
around in the air, as is the casi 
when sand is used with com 
pressed air alone. 
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For Storing, Reclaiming, - Vee. Efficiency in handling is 


Loading, Unloading or important you will almost always find 

Transferring coal and the Scoop Conveyor. 

similar material. 
Efficiency depends on reliability and reliabil- 
ity along with other portable conveyor re- 
quirements depends on quality. And quality 
is the first Scoop Conveyor virtue. 


For the sake of such quality nothing is ever 
left undone. Quality comes first. It is built 
in at the factory. It comes forth in faithful 
performance. 


Thousands of users who know the Scoop 
Conveyor best, appreciate most, what these 
statements mean. 


Write for our Catalog No. 63. 


| | Portable Machinery Co., Passaic, N. J. 


IHE SCOOP 
CONVEYOR, 
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The Calculagraph Way 


| One backward-forward movement 


AM. of the right-hand Calculagraph lever 

"3 Q 1 E 9 1 0 * pX / Bras when the job starts, a pull on the 

"s to. 2 „ ab left-hand lever when the Job is done, 
= e n xi im Job No. BO and the time record is complete. . 

or pe a "2. A The complete Calculagraph record 

| m d X AM MACHINE SHOP reproduced opposite shows that a 

S 49 16 ** APR 21 1021 workman began milling job No. 530 

ELAPSED TIME COMMENCED Workman No & , at 8:24 A. M., April 21, 1921, and 

T EE 0 the N Petes T and 

ss "3 bis TA three-tenths hours (hours and min- 

2; e Se) e e zat — utes printed if preferred). The 

Chipping Facing Roughing Threading | elapsed time record is read directly 

oreman from the card, without any figuring 


Cutting Off Filing | Mounting Shaping Turning 


or possibility of error. 


Any number of employees can use 
cot one Calculagraph without confusion 
e of records. 


ADRAPH 


| — THE ELAPSED TIME RE 33 SS 
34 Church Street | New York City 


Quanti a s s Total Time... Rate. 
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Call Ány Town 33 Miles or More 
from Your Office--- 


It's a safe bet that the time of your conversa- 
tion will be recorded by a Calculagraph— 


Why? 


Because Calculagraphs are installed in 98% of 
all the long distance telephone exchanges 
throughout the world. 


The reasons for this are the same as those which have caused it 
to be used in industrial plants the country over, the economical 
and dependable character of this Time Recording Instrument. 


Economical, because it eliminates every chance of a personal 
equation entering into the time calculation, because it does not 
lose a single minute and because it needs no clerk to enter the 
figures on the workman's card or calculate the number of hours 
and minutes he has worked, for all these are automatically 
done by.two pulls of the handle. Dependable because of 
its durable construction. There are no wiring or electrical 
troubles with a Calculagraph. Imprints are made on cards, 
obtainable from your own printer, by type that rotates con- 
tinuously. The Calculagraph is operated by an 8 day, 
spring driven movement with jewelled balances and no matter 
how the hands of the clock may be manipulated, the elapsed 
time record cannot be falsified. 


Send for your copy of 
“Elapsed Time Records" 


í 


[ ULAGRAPH 


| ES THE ELAPSED TIME RECORDER iene 
34 Church Street New York City 


/ 
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Do It Mechanically 
—by the Keller Method 


The sheet metal industries too, have turned from 
obsolete hand die cutting to modern efficiency. 
Here are a few of the infinite 
variety of products from steel 
dies made on Keller Automatic 


Machines. 


This pair of shovel dies was an 
easy task for a Keller Automatic 
Machine. By hand, the expense 
of steel dies was prohibitive. 


Keller Machines reproduce tke 
master accurately and rapidly,— 
hollowware, lighting fixture parts, 


builders hardware, are some of the 
lines benefitted by this method. 


Small ‘ornamental work or the larg- 
est automobile body and chassis dies 


are equally within the scope of the 
Keller Method. 


For Fenders and Axle Housings —Dies and Punches 
are cut automatically and finished in less time 
than it used to take to rough out. 


Keller Machines reproduce direct from petes wood 
or metal patterns—you can cut original or duplicate 
dies; also punches and forcers. 


The Keller Method is applicable to every industry 
using Dies. Molds, Metal Core Boxes and Patterns. 


ASK HOW IT APPLIES TO YOU 


KELLE MECHANICAL ENGRAVING CO., 


58 Washington St., Brooklyn, N. Y. 


DDING machines are 
now rendering valuable 
service in the roofing plant of 
the Paraffine Companies Ine. 
located at Emeryville, Cal. 
Large jumbo rolls of felt 
weighing from 1200 to 1500 lbs. 
are placed on a reel and run 
through the machine shown 
above coming out at the end of 
the machine as shown in the 
close-up view, below, and being 
wound up into rolls of equal 
length. Each roll of roofing 
is weighed as it comes from the 
machine and registered on the 
adding machine. When the 
jumbo roll has all been used 
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Adding Machine Renders Valuable 


Service in Manufacturing Roofing 


up the adding machine shovs 
the total number of rolls o 
roofing obtained from that 
jumbo, the weight of each ro! 
of roofing, and the total weight 
of all rolls obtained from each 
individual jumbo roll. 

The engineers of the compa- 
ny spent considerable time in 
figuring out just how these re 
sults eould be achieved, when 
they finally decided that the 
adding machines would do the 
work. 

Because of the dirt and dus 
each adding machine is thor- 
oughly cleaned by compressed 
air each month. 
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The Evolution of Anti-Friction Bearings 


(Continued from Page 10) 
in point of workmanship was 
vastly superior to the chariots 
of Gaul and Belgium as well as 
Rome. 

The pulley was also a me- 
chanical contrivance of great 
antiquity. The first form of 
pulley was evidently a dead-eye 
designed to change the direc- 
tion of a rope upon which a 
strain was placed. This in it- 
self was an improvement over 
passing the rope around a pin, 
for the dead-eve was made of 
hard wood and had a smooth in- 
ner surface designed to reduce 
friction and wear on the rope. 

The modern form of pulley, 
consisting of a sheave wheel 
turning on a pin held in a block, 
is said to have been invented by 
Archytas, a disciple of Pytha- 


goras, about 516 B. C. The ex- 


istenee of pullevs on the great 
ship built by Archimedes is in- 
dicated in history. They were 
used for hoisting stones into 
the towers for supplying the 
eatapult and other engines of 
war and for hoisting and lower- 
ing the sails. Compared to the 
dead-eye or the plain pin this 
pulley involved the use of anti- 
friction bearings. The friction 


of the rope on the inner surface | 


of the dead-eye was replaced by 
the friction of the wheel on the 
pin which meant that the rope 
would not wear out so quickly 
and the load was easier to hoist. 

So far, the bearing surfaces 
spoken of were probably made 
of wood, but with the advent of 
iron the excellent mechanical 
qualities of this metal soon 
caused it to be applied to bear- 
ing surfaces. It is supposed to 
have been discovered in Greece 
in the fourteenth century, B. C. 
but may have been already 
known in Egypt, China, and In- 


dia for centuries previous to f 


this. The Jews appear to have 
been acquainted with two kinds 
of iron previous to the Babylon- 
ish Captivity: the ‘‘barzel,’’ 
which was in common use, and 
the northern iron as well as 
steel. Chariots, axes, arrows, 
weapons of iron were men- 
tioned in Hebrew history be- 
tween 1490 B. C. and 1040 B. C. 

Jeremiah and Ezekiel speak 
of iron and mention two varie- 
ties, one of which was called 
bright iron" this was prob- 
ably steel. We learn from the 
Iliad that at the time of the 
siege of Troy (1184 B. C.) iron 
p* used in various ways in- 
7 


cluding axles for chariots. Un- 
doubtedly the main advantages 
of iron as a bearing metal were 
soon recognized by the various 
nations, as iron from that time 
on became an important ad- 
junct in the development of the 
mechanic arts. 

It is rather a far jump from 


the periods just mentioned to 
the seventeenth century, but the 
history of every nation shows 
that the science of mechanics 
lay dormant until the age of in- 
vention re-established the prin- 
ciples that had been evolved by 
the ancients and carried them 
to their present day perfection. 


For thousands of years 
wheeled conveyances seem to 
have remained unimproved. 


The mechanical contrivances of 
the barbarous nations which 
had their rise between Egyp- 
tian civilization and our own 
were of the crudest form and 
far interior to those developed 


Announcing the new 


*Y and E" Commercial Steel File 
—point by point—the best file "buy" ever offered 


ENUINE “Y and E" quality and 

workmanship, electrically welded 
steel construction, real roller slides, 
standard “Y and E" drawer suspen- 
sion—and all at a price below any- 
thing of its quality on the market. 
Without exception, the best file buy“ 
you’ve ever seen. 


Note these 
outstanding advantages 
1. Real roller slides and the same 


drawer suspension usually found only 
in high-priced files. 


2. Ten inches more filing space than 
the average, making it the lowest cost 
per inch of usable space of any high- 
grade file. 


3. Strongly re-enforced to make the 
file rigid and durable under the heavi- 
est loads. 


4. Beautiful olive-green finish with 
enamel baked right into thesteel itself. 


5. Standard “Y and E" construction, 
intermembering with the “Y and E" 
5300 line of files. 


See this file on display in all “Y and E" branch and agency 
stores. Or mail the coupon today for prices and details. 


Filing System Service, Equipment and Supplies 


943 St. Paul Street 


Branches, Agents or Dealers in all principal cities 
In Canada: The Office Specialty Mfg. Co., Ltd., Newmarket, Ont. 


ROCHESTER, N.Y. 


Yawman & 
Erbe Mfg. Co. 
Rochester, N.Y. 


Please send informa- 
tion and prices on your 
new “Y and E" Com- 


——— — — — — — 
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The “P & H” Handles 


Anything — Anywhere 


For the past 40 years Industry has been coming to P & H for 
Cranes. Industrial Engineers everywhere have been consulting us 
about their needs realizing that as builders of over 7000 Cranes of 
every nature P & H are competent to advise. 


Recognizing an urgent need—some years ago—for a gasoline 
or electric-driven portable crane, P & H developed a line which 
requires no runway or tracks and which is unrestricted as to oper- 
ating area. 


These cranes, hundreds which have gone into use during the 
past eight years on all classes of work, are made up to the same 
standards of design and construction as P & H Overhead Cranes. 
'The same craftsmanship is apparent in every part. 


The P & H Corduroy Cranes run on their own corduroy 
traction—are operated by gas or electricity, require only one oper- 
ator, need no tracks, and can maneuver about to any side of a 
railroad car or stock pile where needed. They are ready for service 
at the turn of a crank and can be stopped immediately. "There is 
no objectionable smoke so that the machine can be operated indoors 
as well as outdoors. 


Pawling & Harnischfeger are the only manufacturers of both 
overhead traveling and portable cranes in the United States. The 
recommendations of our Sales Engineers are therefore unbiased and 
you can place your problems before them with full confidence that 
their recommendations are not prejudiced. 


In the industrial field the P & H portable crane is used 
with crane hook, magnet, clam shell or dragline bucket or 
with a shovel boom by such representative firms as Standard 
Oil, Mohawk Valley Mills, American Steel & Wire Co., North 
and Judd Mfg. Co., Western Pipe & Steel Co., and others. 


PAWLING & HARNISCHFEGER CO. 


Established in 1884 


3850 National Avenue, Milwaukee, Wis. 


New York Chíca St. Louis 


fo 
Philadelphia 


Pittsburgh Birmingham 
Salt Lake City San Francisco New Orleans 
Los Angeles Denver Phoenix 
Portland Seattle Atlanta 
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by the Greeks and Egyptians. 

As the age of invention began 
to dawn, iron soon took its place 
of importance as the best metal 
in the manufaeture of the rude 
looms and other textile machin- 
ery which really marked the be- 
ginning of the new era. The 
earliest experimenters found 
that cross-grained iron makes 
an excellent bearing metal. Be- 
ing of a granular nature it has 
the property of retaining the 
lubricant in place even when 
highly polished and under pres- 
sure. It was, therefore, the 
logical metal for the bearings 
on the first machines and we 
find it was used universally. 

Iron reigned supreme as a 
bearing metal until the nine- 
teenth century, when an En- 
glishman named Babbitt pat- 
ented in 1839 his mixture con- 
sisting of a eompound of tin, 
antimony and copper, set forth 
in his patent specification, as an 
** anti-frietion compound espec- 
ially adapted for the lubricated 
bearings of machinery." Here 
we have the first modern anti- 
friction bearing. Its advantage 
over cast iron is that, being a 
soft metal, it ean be east direct- 
ly upon the shaft for which it is 
to form a bearing surface and 
adapts itself to irregularities 
of the shaft, forming a surface 
far superior to any which can 
be machined in iron. This 
theoretically, is an advantage 
but in practice we find that 
every babbitt bearing must be 
bored out to a diameter slightly 
larger than the diameter of the 
shaft to allow a place for lubri- 
Unlike iron, moreover, 
babbitt metal is very brittle and 
wil not stand shocks and 
strains, and therefore has to be 
baeked up with iron or steel 
properly to perform its func- 
tion. 

Another advantage of bab- 
bitt metal was evident when if 
was found that the nature of 
the surface of this metal at- 
tracted particles of oil, allow- 
ing it to spread over the entire 
surface of the metal as a thin 
film. This film of oil is the most 
important point in the lubrica- 
tion of those bearings where 
rubbing friction oceurs. 

Lubrication, as it is consid- 
ered in mechanics, is the intro- 
duction of a smooth fluid sub- 
stance, preferably an oil, be- 
tween two hard moving suf- 
faces to keep them from com- 
ing in direct contact. Unless 
the surfaces are kept apart by 
some medium, the asperities 


Digitized 


Industry Illustrate 


and irregularities which eyi 
on all surfaces, no matter hy 
smooth or hard, will interlo: 
and the friction caused in tex. 
ing them apart and wear: 
them down will generate hex 
Oil performs its function as; 
lubricant by flowing betwen 
the close fitting surfaces, fillin; 
the interstices and forming ; 
cushion. It also aids in disi 
pating any heat generated. W; 
find, therefore, that Bali: 
was entirely correct in nani: 
his new discovery an anti-fric 
tion compound, because th 
friction between babbitt meta 
and iron is much less than the 
between iron and iron becaus 
the babbitt metal offers a sir 
face upon which a film of oil du. 
easily form. 

During the nineteenth e 
tury, of course, new forms 
bearings were being develope 
but no important improven 
on the babbitt bearing wa 
brought forth until in 1% 
when the properties of pho 
phorus bronze indicated that: 
possessed many  advantis 
over babbitt metal. Bronze. 
rendered so liquid by the adi 
tion of phosphorus in the mo 
en state that it forms very cle: 
castings, filling the mold pe 
fectly to the smallest detail. 
has the added advantage of |) 
ing much harder than babb 
metal and, therefore, sho 
wear very much more slow. 

From this time on evident 
began to appear here and the 
of the use of ball and roll 
bearings of a rude natu 
Probably all of us remem) 
the old grindstone on gran 
father’s farm where each e& 
of the axle rested on the p 
ripheries of two small whe: 
set opposite each other whi 
themselves turned on axles vi 
plain bearings. Here the a 
of the stone, in turning, cau 
the two wheels to turn, and t 
only friction existing betwe 
the surface of the axle and! 
peripheries of the wheels v 
rolling. friction. Of cour 
there was rubbing friction. 
the axles of the small whee 
This was clearly an anti-ir 
tion bearing whose functi 
was to distribute the great 
load of the stone and the gre: 
er speed of its axle to the /^ 
axles of the wheels wii 
turned at a slower rate of sj* 
than the grindstone, in the rèi 
of the perimeter of the axle 
the perimeters of the wheels. 

The 1884 edition of Knis! 
American Mechanical Dict 
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ary mentions anti-friction bear- 
ings (roller), anti-friction box- 
es (ball) anti-friction metal and 
anti-friction pulleys (roller) 
and it is evident that the basic 
principles of these bearings had 
been long understood; but 
since there was no demand for 
bearings of this type at that 


time they had not been devel- 


oped much further than the ex- 
perimental stage. 

This was the condition of af- 
fairs when in 1884 an inventor 
began experimenting with su- 
gar cane mills and perfected 
one far superior to any then 
used, both in the efficient man- 
ner in which it increased the 
percentage of pure extraction 
from the cane and in greatly di- 
minishing the time necessary 
for the operation. 


The principles of this ma- 
chine being worked out, he was 
confronted with the impossibil- 
itv of obtaining bearings in the 
market capable of satisfactor- 
ily standing the heavy duty re- 
quired of the bearings in his 
cane mill. This directed his at- 
tention to the use of anti-fric- 
tion bearings; that is to say, 
he wanted a bearing which 
would properly operate in his 
mill with less frietion than any 
of the bearings then on the 
market, and he therefore di- 
rected his inventive genius to 
the development of a bearing 
to meet his requirements. 

He tried different types of 
balls, including porcelain, agate 
and steel; and rollers, including 
wood rollers, solid steel rollers, 
short lengths of pipe and tub- 
ing with all kinds of retaining 
cages and housings. Hach was 
partially successful but applied 
to the machine soon proved 
unsatisfaetory and necessitat- 
ed a fresh start. 


After years of patient re- 
seareh and exhaustive experi- 
mentation he finally evolved a 
satisfactory roller bearing us- 
ing hollow flexible rollers, and 
in 1892 a company was formed 
for the manufacture of this 
bearing. 

Small ball bearings of the 
cup and cone type were coming 
into extensive use on bicycles at 
this time and a real future for 
ball and roller bearings was as- 
sured. The birth of the auto- 
mobile at about this period, a 
mechanism which required 
hearings of a superlative type, 
seems a coincidence. Ball and 
roller bearings were logically 
used on the first automobiles 
ever brought out and have ever 


since held a most important 
place in automobile design. 
Their unvaryingly successful 
use in modern machines of all 
types, on thousands of line 
shaft and. in mine and indus- 
trial ears throughout the world 
proved them to be of truly eco- 
nomical importance. 


anti-friction bearings have been 
constantly improved in design 
and material, until today they 
are as superior to the bronze 
bearing as was the bronze bear- 
ing to the wooden bearing of 
the first Egyptian chariot. 
Anti-friction bearings, in re- 
placing babbitt and bronze 
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form of steel) to the important 
place as a bearing metal which 
it merited by reason of its many 
excellent mechanical qualities. 
The reduction in friction ob- 
tained by the substitution of 
rolling friction for rubbing 
friction, the concentration of 
loads upon hardened surfaces 
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Five Hours on its Own Momentum 
—An Achievement Possible Only With Ball Bearings 


RET hours of motion without power! 
Unbelievable— but nevertheless an ac- 
tual fact, as demonstrated by this fly-wheel 
type alternator which revolved on its own 
momentum for five hours. 


Four SKF marked self-aligning ball 
bearings are used to support the revolving 
parts running at 500 R.P.M. and weighing 
44,000 pounds. 


You can imagine then the amount of energy 


which the use of ball bearings, as compared 


with plain bearings, saves in the course of a 
year in any plant. Since the saving in each 
machine is added to that of the others, the 
total is no mean quantity and represents a 
substantial increase in plant efficiency and a 
worth-while economy. 


When self-aligning ball bearings are used 
friction is practically eliminated and marked 
economies effected as well in lubrication and 
maintenance. See that your electrical ma- 
chinery is ball bearing equipped. 


THE SKAYEF BALL BEARING COMPANY 


Supervised by BKF INDUSTRIES, INC., 165 Broadway, New York City 
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The Highest Expression 
of the Bearing Principle 
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Surplus Electric Current 
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“ELECTRO” Steam Pone o, reed 100 KW (10B.H.P.) 
s. 


2200 volts, 3 phase, 25 cycles, 80 


Fra 


The 


“Electro” 


Steam Boiler is adap- 
table to the following 
Industries: 


Paper and Pulp 

Lumber 

Chemical 

Electro-chemical 

Textile 

Hydro-electric Power 
Plants 

Gas Plants 

Silk Mills 

Fruit Canning 

Cement Mills 

Central Heating 
Plants 


auge, installed for 


ner, De: by Volker Bros., Engineers, 


alo, N. Y 


Many industries find that a portion of their electric 
power, particularly where it is contracted for by the 
year, is idle a part of the day. 


The “ELECTRO” Steam Boiler is a solution to the 
problem of turning this waste energy into useful 
work. It generates steam by the passage of high 
voltage alternating current between electrodes im- 
me in water. 


No coal or any other fuel is required. And the 
amount of steam generated, the pressure and the 
amount of power used is governed and under con- 
trol—the regulation is obtained by the height of the 
water or the depth of the immersion of the electrode. 


The "ELECTRO" Steam Boiler has the following 
advantages over fuel-fired Boilers. 


Low initial cost. 

Space occupied for steam generated reduced to 
the minimum. 

Thermal Efficiency 989%. 

No expensive boiler and smoke-stack 
foundations. 

No water softening required. 

Fuel and ash handling equipment, oil storage, 
tanks, coal bins and railroad sidings absolutely 
elimated. 

Lowest insurance rates. 


The "ELECTRO" is built in several types and 
sizes in accordance with requirements. A number 
of large installations are in successful operation, 
including one of 20,000 kilowatts, capable of raising 
60,000 lbs. of steam per hour at 130 lbs. pressure. 


Send for further particulars. 


ELECTRIC FURNACE 
CONSTRUCTION COMPANY 


908 Chestnut St. 
Philadelphia, 


Penna. 


and therefore more compact de- 
signs, and the ease with which 
they could be entirely enclosed 
in housings, thus making for 
efficient lubrication, were ad- 
vantages soon apparent to the 
engineering world. 

All the bearings brought 
forth previous to the babbitt 
bearing, were improvements in 
both design and material. The 
effect of the invention of bab- 
bitt metal upon the general im- 
provement of bearings can be 
shown graphically, with time 
and bearing improvements as 
ordinates. 

A line drawn, from a point 
representing the stone dragged 
on the ground in the forty- 
ninth century B. C., to a point 
representing anti-friction bear- 
ings in the twentieth century A. 
D., will show the logical devel- 
opment of bearings throughout 
the ages. All of the bearings 
where improvements of design 
and material were simultane- 
ous ean be represented by 
points on this line. 

The babbitt bearing was cer- 
tainly an improvement in de- 
sign, in that it eliminated fric- 
tion ; but this improvement was 
only attained by the substitu- 
tion of a metal of poor mechan- 
ieal qualities for iron, whose 
mechanieal qualities are unex- 
celled. The babbitt bearing 
therefore denotes a break in the 
line of logieal bearing develop- 
ment. 

If the modern forms of ball 
and roller bearings had been 
invented in the early part of the 
nineteenth century, babbitt and 
bronze bearings would prob- 
ably never have been used, be- 
cause ball and roller bearings 
were a mighty step forward 
both in bearing design and in 
bearing material, and offered a 
praetieal release from the many 
disadvantages of the old types 
of bearings. 

Why does the enormous an- 
nual waste of power, lubrica- 
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tion, and the money spent in re- 
placing old fashioned bearings, 
still continue—in spite of the 
many advantages of anti-fric. 
tion bearings? Because s 
many of the men upon who 
rests the responsibility for bear- 
ing changes are afflicted with 
mental inertia, that intangihi. 
force which resists all change, 
Men who have achieved great 


things in machine design, in 
spite of the handicap imposed 


by soft metal bearings, are of. 
ten blind to the mueh greater 
achievements made possible by 
the many advantages of anti- 
friction bearings. 


The first wheel in Egypt was 
looked upon as an interesting 
improvement upon the sledge, 
admirable for the chariots oí 
kings, but not of real import. 
ance to the majority of the men 
who had loads to convey. Are 
anti-frietion bearings excellent 
for automobiles and not íor 
other modern mechanisms? 


In the face of the evidence 
presented by history there is n 
excuse for the use today ot 
plain, babbitt or bronze bear- 
ings in any machine. It is an 
engineering and economie 
crime to construct machines oí 
high grade steel, machined to 
close limits, and then use soit 
metal bearings which sacrifice 
all the excellent mechanial 
qualities of steel in order to se- 
eure a surface upon which à 
film of oil will readily form. 


The ultimate universal use ví 
ball and roller bearings in ma- 
chinery of all kinds is the log 
cal outcome of centuries of de- 
velopment and it is but a mat- 
ter of time until all of the anti- 
quated, wasteful, troublesome 
bearings of the early days of 
the age of invention will be re- 
placed by modern anti-friction 
bearings and the very word 
bearing will convey to every 
engineer’s mind these bearings 
in their most improved form. 


Thinking 


If you think you are beaten, you are; 
If you think you dare not, you 
don't ; 
If you'd like to win, but you think 
you can't 
Its almost a cinch you won't. 
If you think vou'll lose, you're lost, 
For out of the world we find 
Success begins with the fellow’s 
will— 
It's all in the state of mind. 


If you think you are outclassed, 
you are; 
You've got to think high to ns. 
You've got to be sure of voursli 
before 
You can ever win a prize. 

Life's battles don't always go 
To the stronger or faster man, 
But sooner or later the man who 

wins, 
Is the one who thinks he can. 
—Robert Burns. 
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The great ship “SEEANDBEE” flagship 
of The Cleveland & Buffalo Transit Co. is 
the largest and most costly steamer on 
the inland waters of the world—is loaded 
and unloaded daily with the aid of 
TOWMOTORS. 


TOWMOTORS 


are in constant use 
At both terminals of The Cleveland & Buffalo Transit 


Co., whose fine ships and splendid service are the admira- 
tion of every patron of this popular line. 


The “SEEANDBEE” which carries hundreds of tons of 
freight and fuelin addition to its passenger list, makes the 
trip from Cleveland to Buffalo over night, is unloaded there 
in the morning, loaded again in the afternoon and returns 
to Cleveland that night. The “City of Buffalo" alternates 
with the “SEEANDBEE,” completing the service. 


These boats must run true to schedule. Freight and fuel 
must be handled efficiently and expeditiously. For this 
work TOWMOTORS are used, and in the past three years 
of uninterrupted service, they have made themselves in- 
dispensable to The Cleveland & Buffalo Transit Co. 


The accompanying letter expresses their opinion, and is 
a convincing argument for the use of TOWMOTORS 
wherever uninterrupted service—twenty-four hours a day 
if necessary—is essential. 


i „ THE TOWMO TOR COMPANY 
1226 East 152nd Street Cleveland, Ohio 
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COAL HANDLING EQUIPMENT 


— 
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NOW is the Time to PLAN for 
An Ever-Available Coal Supply! 
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Delay—and thousands of dollars 
may be the penalty. Strikes on 
the railroads and at the mines 
do not await your preparedness. 
A depleted coal supply would cost you a 
mighty big sum in lost orders and expense 
incident to interrupted factory production. 


Plan now for an ever-available supply. A 
G-W Ground Storage Plant, similar to the 
one above, would provide it—would assure 
an auxiliary coal supply to tide you over a 
coal shortage. Quick installation, low initial 
cost, and minimum maintenance are the 
advantages of its unusually simple construc- 
tion. It utilizes waste ground area and in 
most all instances can be erected without 
changes to, or interfering with, existing 
equipment. 

Now is the time to plan. Gifford-Wood Engin- 
eers and our many years of experience are at 
your disposal. G-W Coal Handling Equipment 
includes every type—complete plants down to 
wagon loaders and portable belt conveyors. 


We'll gladly have a G-W representative call on 
you or, if you prefer, send a catalog first. 


MAIN OFFICE & WORKS: HUDSON, N. Y. 
New York 


Chicago Boston Buffalo 
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Automobile Trucks on the Hetch 
Hetchy Railroad 


FLEET of automobile 
trueks are now render- 
ing valuable service on the 


Heteh Hetchy Railroad, which 
is operated by the city of San 
Francisco in the construction 
of the Heteh Hetehy Power 
and Water project. 

The trucks are equipped 
with flanged wheels in the rear 
and pony trucks in front. Tne 
front of the chassis is mounted 
on a ball bearing center plate 
and roller side bearings, which 
eliminate friction. 

The cars earry their own 
turntable, which consists of a 
structural steel frame bolted 
together and fastened in the 
center of the ear. By jacking 
up under the frame, sufficient- 
lv to raise the wheels above 
the track, the car can be turned 
end for end. This frame is 


plainly seen beneath the truck 


in the illustration below. 

Sand, for tractive purposes 
is forced on the rail in from 
of the rear wheels by means 
of compressed air. The sand 
is carried in a box in front vi 
the rear wheels. In front oi 
this sand box is a cylinder, in 
which air is compressed bv a: 
air compressor operated from 
the main motor. 

The brakes on the pony 
trucks operate in a manner 
similar to the brakes used o! 
the ordinary power hand car. 
These brakes operate in coc- 
junction with the rear brakes. 

Some of the trucks are m- 
terchangeable, and ean be 
equipped with a dump body as 
shown below, or with the’ bod: 
shown at the top of this page. 
this latter car being engaged 
in regular express — service 
along the line. 


Note the frame amidships, which allows jacking up 
the truck so that it can be turned end for end. 
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«WBAY" 
The New American Telephone and Telegraph 


Company Toll Broadcasting Station 


N Thursday evening, Aug- 

ust 3, in a little room on 
the top floor of 24 Walker 
Street, New York, eight men 
stood in breathless silence, 
listening to the bed-time dis- 
course of Uncle Wiggly' that 
issued from the loud speaker 
hung from the ceiling. All of 
the men were watching the big 
clock on the wall. Seven-twen- 
ty-nine, it registered, Day- 
light Saving Time. 


and Telegraph Company, in 
New York. 

In the entertainment that 
followed, musical selections 
were rendered by Miss Graves, 
Mrs. Swayze, Miss Mills, Miss 
Hermann, Mr. Joseph Koz- 
nick, Mr. Harry Armstrong 
and Mr. F. R. Marion. Frank 
Graham who keeps baseball 
fans supplied with the latest 
diamond chatter with his stor- 
ies in the New York Sun, talk- 


Here is Robert Fennimore, A. T. & T. engineer who 

has worked tirelessly for weeks to get *WBAY" into 

the pink of operating condition, checking up on his 

handiwork. By watching the ammeter at the upper 

right of the panel just in front of Mr. Fennimore, 

it is possible to trace the modulation of the voice of 
a speaker when the station is sending. 


And then, as Uncle Wiggly's 
station signed off and thou- 
sands of listening youngsters 
theoretically lapsed into wrapt 
slumber, a man standing in 
front of a switchboard pushed 
a button. In the studio room, 
two doors down the hall, a buz- 
zer spoke, and C. W. Peck be- 
gan his talk that marked the 
official opening of **WBAY," 
the toll broadeasting station 
of the American Telephone 


ed to the radio fans about the 
pennant chances of the New 
York teams and threw in some 
personal sidelights on many 
headliners. 

Just outside the 8050 oper- 
ating room stood a long table, 
on which rested half a dozen 
telephone instruments. Two 
minutes after ‘‘WBAY’’ be- 
gan operating, these phones 
began ringing. Amateurs ev- 
erywhere had been invited to 
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Offices in Principal Cities 
in U.S.A. also in 


NEW general bulletin has 
just been issued on steam 
turbines. It is a simplified, 
condensed text book on the de- 
sign and application of non-con- 
densing, condensing, bleeder and 
mixed pressure turbines, and of 
reduction gears. It is free from 
highly technical explanations and 
in fact, the British Thermal Unit 
(B. T. U.) is not mentioned once 
therein. The steam turbine occu- 
pies a definite position. in. the 
engineering world of today and 
its use is not a question of per- 
sonal fad or fancy but of economic 
necessity. 


There are many special applications 
throughout the industrial field for turbines 
in the smaller non-condensing sizes which 
make big money savers. The money sav- 
ings which can be effected depend more 
upon the conditions under which the non- 
condensing turbine operates than on the 
actual efficiency of the turbine itself. The 
facts contained in this bulletin will mater- 
ially help you in determining what condi- 
tions favor the application of the various 
types and with its many illustrations will 
clearly explain to you the mechanical 
construction and uses of each. Write 
now for your copy of Bulletin Z-25. 
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Important 
Information 
for Executives 


T-785 


RBINE 


DDD 
DDD 


D The Terry Steam Turbine G 


À 7 Terry $q. Hartford. Conn. IAA. 


An Extravagant Amount of Coal— 


d a Doiler Is Using 


— 


GET AFTER IT! 


Harness Your Power 


call the station and say how 
they were getting the newcom- 
er in the field of aerial enter- 
tainment. 

From Coney Island, Prince- 
ton, Montclair, Yonkers, Union 
Hil, River Edge, Larehmont, 
Patterson, and dozens of other 
towns the calls eame in. Men 
with erystal sets expressed 
their pleasure of getting piano 
music clearly. An operator 
in South Jersey with a two- 
bulb set complained of a crack- 
ling noise, but thought a local 
thunder shower might have 
had something to do with it. 
And from thirty miles out on 
Long Island came the report 
of a fan with a loop set mount- 
ed in his ear. He was travel- 
ing around, he said, and pick- 
ing up ‘‘WBAY’” every time 
he stopped. 

One of the Company's tele- 
phone men in Princeton, N. J., 
called up and said if the boys 
wanted to see how he was get- 
ting them over his own set 
they could listen ou his wire. 
They did listen, ard heard in 
the receiver the voice of the 
soloist two doors down the hall 
in the studio room—a_ voice 
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carried through the transnut- 
ting apparatus to the ether, 
converted at Princeton from 
eleetrie waves to sound, ani 
then relayed back as infinites- 
imal currents over the tele. 
phone. 


Back in the days when radio 
was beginning to grip the 
heart of the public with its 
fasination and its myster 
and its novelty, requests began 
to come in to ine American 
Telephone and Telegraph Com- 
pany for apparatus suitable 
for broadcasting. Theatres 
wanted to broadcast. All sorts 
of individuals and groups and 
organizations with a message 
to deliver to the publie wrote 
in to ask for prices on equip- 
ment that would enable them 
to put their stories into the 
air. 

There were tyo main factors 
in the situation which these po- 
tential broadcasters did not 
realize at the time: First, that 
there is such a thig as inter- 
ference when dozens of differ- 
ing a thoroughly up-to-date 
station is too high to justify 


(Continued on Page 46) 


USE THENRICHARDSON — 
AUTOMATIC COAL SCALE | 


To check the consumption of each 
individual boiler in your plant 
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SAVE MONEY ON YOUR COAL BILLS 
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Accurate continuous records of consumption automatic- 
ally registered by the machine. Scale weighs any kind 
of coal successfully. Wet or frozen lumps won't faze | 
it. Absolutely sulphur proof and rust proof. I 


YOU'LL GET BETTER EFFICIENCY AND 
| 


Faulty Draft regulation, improper firing, soot, scale, | 
holes in the fire, all tend to lower the efficiency of a | 
boiler. A RICHARDSON will locate the trouble and | 
you can correct it. | 


Supplied in the following standard sizes: 


200 Ib. 
300 Ib. 
400 1b. 
500 Ib. 
. 1000 Ib. 


RICHARDSON SCALE COMPANY | 


Passaic, New Jersey li 


| 

| 
size, 1 ton hopper, capacity 6 tons per hour | 
size, 115 ton hopper, capacity 9 tons per hour 
size, 2 ton hopper, capacity 12 tons per hour 
size, 3 ton hopper, capacity 20 tons per hour | 
size, 5 ton hopper, capacity 40 tons per hour | 


Rear view of the transmitting apparatus showing the 


New York Boston Buffalo Chicago Minneapolis l power panel and the four 250-watt vacuum tubes, 
Omaha Wichita San Francisco Memphis Atlanta two of which act as oscillators and two as modula- 
l 


tors. The 50-watt tube for preliminary amplifica- 


tion of the speech is also shown. 
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More Speed—Less Cost in Conveying 


From one end of your building to another, through crowded 


stock rooms, to or from the shipping rooms, cases of bottles . 


and cans are carried quickly and smoothly by the force of 


gravity. 


Labor expense is cut, breakage loss reduced, un- 


necessary and costly delays are eliminated. The 


provides the simplest and most satis- 
factory utilization of gravity for convey- 
ing that can be had. It is the logical 
and lasting solution of your conveying 
problems and raises the general efficien- 
cy of your plant. It is manufactured in 
portable sections which make a flexible 
system readily adaptable to all parts of 
your building. Switches and other in- 
genious devices permit the routing of 
different products at will. 


It is imperative that manufacturers 
take measures to offset labor shortages. 
The installation of a Mathews Gravity 
Roller Conveyer is a safeguard that 
pays for itself in labor saved. Our en- 
gineers are prepared to study conditions 
in your plant and estimate on the con- 
veying system particularly adapted to 
your needs. Their advice places you 
under no obligation. 

Write for further particulars. 


MATHEWS GRAVITY CARRIER CO. 
157 Tenth St., Ellwood City, Penna. 


Branch Factories: Toronto, Ontario London, England 
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l — Mattei Bldg., Fresno, Cal. Architect, 


Eugene Mathewson, Fresno. Byers Pipe 
used in plumbing and heating systems. 

2— Home Economics Bldg., University of 
Washington, Seattle, Wash. Architects, 
Bebb & Gould, Seattle. Byers Pipe used 
in plumbing and heating systems. 

3 — New Times Bldg., Seattle, Wash. Archi- 
tects, Bebb & Gould, Seattle. Byers Pipe 
used throughout. 
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(Continued from Page 7) 
its exclusive use by the aver- 
age individual or organization. 
ent stations attempt to use the 
And, 


other at the same time. 


In the studio of “WBAY” every 
effort has been made to exclude 
echo in any form. Felt padding 
about the walls, and carefully plan- 
ned arrangement get voice and 
music into the microphone with a 
minimum of distortion. 


second, that the cost of install- 


y al. 


P" 


ot uu 


ing, maintaining and operat- 

More and more it became 
evident that a demand had 
been ereated for a toll broad- 


CHE wv 
Your Architect or Engineer Wisely— 
Then Rely on Him! 


f 
[ 


VERY so often we hear owners and managers of com- 

paratively new buildings say: We use Byers pipe 

for all replacements. If we had known as much about pipe 

when this building was put up as we do now, we would have 
used Byers pipe in the first place." 


Frequently this statement comes from people who have 
disregarded the advice of their architect or engineer on the 
subject of pipe material. 


The experience of these owners and managers with cheap 
pipe, ultimately makes them more confirmed believers in the 
economy of using Byers pipe than those who are fortunate . 
enou£h to install Byers pipe at first, and who, therefore, miss 
the valuable, though exceedingly costly, experience which 
follows the installation of pipe lacking in rust resistance. 


The replacement cost of plumbing, heating and power pip- 
ing installed in buildings or laid underground, is staggering. 


Good architects and engineers know this, and specify 
Byers to protect their client's investment as well as their 
own £ood name. Where such specifications are lacking, com- 
petitive bidding invariably leads to the installation of the 
cheapest pipe obtainable. 


Byers Bulletin No. 38 contains Analyses of Items of Cost 
in a variety of pipe systems, with notes on replacement 
costs and corrosive conditions. Sent free on request. 


A. M. BYERS COMPANY, PITTSBURGH, PA. 


Established 1864 


New York Boston 


Philadelphia Chicago Cleveland Houston 


BYERS PIPE 


GENUINE WROUGHT IRON 


Look for the Name and kar rolled in every length 


casting service which might be 
used at stated intervals by or- 
ganizations desiring such serv- 
ice for limited time. To meet 
this demand, the American 
Telephone and Telegraph Com- 
pany set about the erection of 
one of the most modern and 
best equipped stations that the 
present state of the art per- 
nula. “WRAY is the rë 
sult. 
From time to time the opin- 
ion has found expression that 
a station operating for hire 
like WBAY might work to the 
detriment of the broadcasting 
art. It was feared that a com- 
mercialization of radio broad- 


The Western Electric 250-watt vac- 

uum tube. These tubes operate at 

WBAY at a plate potential of 1600 
: volts. 


echoless ! 
complished through the use d 
felt padding on the walls ani 
parts of the ceiling, and by 


Industry Illustrated 


casting might result whi 
would tend to reduce the hig! 
quality and general interes: 
of broadcasted programs 
Such a result would be muc 
regretted by all. In regard ti 
WBAY all precautions are te- 
ing taken to insure that it: 
programs will meet with popu- 
lar approval, and will consis 
of only such entertainment an 
other material as will have: 
general appeal. For it i: 
foregone conclusion that n 
one will wish to jeopardize |); 
reputation by  broadeastir: 
what the radio audience gen- 
erally does not care to liste 
to. Whether the motive be- 
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This tower, at the Lispenard Street 
end of “WBAY’S” antenna, is 4 
hundred feet in height. It will 
stand a wind load of 5,000 pounds. 
The platform on top provides safety 
and comfort for men working aloft. 


hind the broadcasting is to ad- 
vertise merchandise or a pub 
lie movement, or a candidate 
for publie office, the funda 
mental requirement for the ma- 
terial will be wide popular in- 
terest. 

Taking up the equipment i? 
the order in which the sound 
waves pass through on their 
way etherward, let's step ir 
to the studio first. As you er 
ter the room you notice at onc 
that something about it is dif 
ferent. Your voice sounds um 
natural to you. And the voices 
of your companions come t 


you more clearly enunciated 


than they did a moment before 
in the hallway. The room!“ 
This has been ac 


eptember, 1922 


iving special attention to the 
rrangement of the room. 

Like all the rest of the elec- 
ical equipment used in the 
tation, ‘the microphone was 
esigned and manufactured 
v the Western Electric Com- 
any. With the type of micro- 
hone employed at ‘‘WBAY”’ 
is not necessary for the 


The sensitive microphone or tele- 

phone transmitter which is used in 

the studio to convert the sound 

waves of music and speech into 

electric waves. These are amplified 

many millions of times and radiated 
from the antenna. 


speaker or singer to stand 
‘lose to the instrument—a 
ondition which adds materi- 
ally to. the ease of perform- 


ince on the part of the artist. 


As one of our illustrations 
shows he, or they, may stand 
several feet away. 

Two buttons, or carbon 
"ranule chambers characterize 
he Western Electric micro- 
phone used in this station. One 
button is located on each side 
of the vibrating diaphragm, so 
that at any given point in the 
vibration of the diaphragm, 
one buttom is compressing 


carbon granules while the oth- 
er is releasing pressure. This 
means that current flow, affect- 
ing voice transmission, is be- 
ing increased on one side of 
the diaphragm and decreased 
on the other. 

Every fan who has studied 
the action of the single but- 
ton microphone knows that its 
results are not exactly pro- 
portional to the amplitude of 
the sound waves producing 
them. Some distortion takes 
place. With the two-button 
device this distortion is cuut 
down tremendously. From the 
wiring diagram it will be noted 
that the two buttons of the 
microphone are connected with 
one side of the transformer— 
or in telephone language, the 
repeating coil—in such a way 
that the resulting currents are 
both in the same direction and 
their combined effect is the 
production of waves that are 
quite free from distortion. 

Another interesting feature 
of this microphone is the meth- 
od of damping the vibration of 
the diaphragm by means of 
air holes, through the frame- 
work. These air holes give ac- 
cess to a cushion of air that 
is only about 1/1000 of an inch 
thiek between the diaphragm 
and the body of the transmit- 
ter. As the diaphragm vi- 
brates, air is rapidly pumped 
in and out of this cushion. 
Ordinarily one does not think 
of air as a viscous fluid. At 
high vibration periods how- 
ever the diaphragm finds the 
air of considerable viscosity 
and the pumping effect which 
results from this “air pump“ 
action renders the instrument 


Circuit diagram from push-pull transmitter through 


the speech amplifiers to the radio set. 


The Heising 


system of modulation is used. By the use of a micro- 

phone with two- buttons working in opposite phases 

and joined to the repeating coil as shown, practically 

all of the distortion of the ordinary microphone can 
be eliminated. 
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DOUBLE 
EXTRA 
HEAV Y 
VALVES 


Every Valve Sold with 


a Positive Guarantee.” 
“Hosts of References. 


No Shut Down when 
a Boiler Tube Bursts. 


“The Heaviest 
Valve Made" 


Golden-Anderson Life and Property Insurance Valves 
are used in the iron and steel industry. Their repeat 
orders are the result of assured protection. 


- GOLDEN-ANDERSON 
"Life and Property Insurance Valves" 


Patent Automatic Double-Cushioned 
Triple-Acting and Non-Return Valves 


1. They will automatically cut a damaged boiler out of service—making it impossible 
for live steam to pour back into it and cause a disastrous explosion. The other 
boilers are left intact, and can be continued in operation. 

2. They will automatically shut off the steam flow from all boilers the moment that a 
pipe ruptures, thereby eliminating a pipe explosion. 

3. A fresh boiler is automatically cut into the line, eliminating the serious danger 
involved when doing this by hand. 

4. The pressure is automatically equalized between all boilers. 

5 No steam can be turned into a cold water boiler, thus protecting men working inside. 

6. Ped with double Corliss dashpot which insures perfect cushioning in opening and 
closing. 

7. No pounding, sticking or spinning 

8. The only valves that can be tested in service. 


Golden- Anders on Automatic Cushioned Controlling 


Altitude Valves 
For automatically maintaining Uni- 
form Stage of Water in Tank, Res- 
ervoir or Standpipes. Doing away 
with the annoyances of Freezing 
and Float Fixtures inside or out- 
side of Tanks. ‘Fhree Ways of 
Closing “These Valves.” 

Ist—Automatically by Water. 


2nd—By Electricity, if desired. 
3rd—By Hand. 


May also be arranged to automati- 
cally close when a break occurs in the 
mains. When necessary they may be 


„V 
GOLDEN-ANDER 


Pat. Cushioned Combine Throttle 


GOLDEN-ANDERSON 
and Automatic Engine Stop Valves 


Fat. Automatic 


Cushioned Steam 


I—Can be op- | 
erated by elec- 
tricity from 
distant points 
insuring instant 
checking of 
steam to runway 
engine, or any 


Pressure Return 
part of the en- 
|] 


Valves 


tire plant pipinz 
system. 


7 Constant reduced pressure at 
. all times. 
with double 
Corliss Dash 
Pots. No chat- 
tering, pounding 
or sticking Is 
possibie. 


Safe Operating Piston makes 
it impossible for high pres- 
sure to enter into low pres- 
sure service. Thoroughly 
er dea age 5 
ng or sticking. 
3—Double extra chattering o g 
heavy construc- 


2 


No auxiliary valves or small 
by-pass— 


tion; eccupy 
. minimum head 
e. * Double extra heavy through" 
X 20 Inches. tible. 


Only one adjustment—on 
the ou tside. 


ecialty Co. 
ittsburgh, Pa. 


Cobden ndadi Valve S 
1306 Fulton Building 


“Seniority Status” 
Production Basis? 


Are you paying some 
workmen what they re 
assumed to be worth to 
you, by virtue of senior- 
ity in employment? 


Do you know what 
they're actually worth on 
a production basis—or 
whether some newer men 
are not deserving of the 
higher wage? 


You have the answer 
when machines are equip- 
ped with— : 


COUNTERS 


You then see how each | 


workman sizes up compared with 
the others; how he really ranks 
in competence and how he ought 
to rank in the wage scale. 


f out fefto "LO 77 
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The above Revolution Set-Back 
Counter records the output of any 
machine where a shaft- revolution 
indicates an operation. Sets back 
to zero from any figure by turning 
knob once round. Supplied with 
from four to ten figure-wheels, as 
required. Price with four figure- 
wheels, as illustrated, $10.00—sub- 
ject to discount. Cut less than one- 
half size. Set-Back Rotary Ratchet 
Counter, to record reciprocating 
movements as on punch presses, 
$11.50 (list). Smaller counters at 
prices from $2.00 up. 


This small Rotary Ratchet Count- 
er (No. 6) counts reciprocating 
movements of 
the lever, as re- 
quired in record- 
ing the output of 

many small ma- 
chines. When 
the lever is 
moved through 
an angle of 40 to 
60 degrees, the counter reg- 
isters one. A complete rev- 
olution of the lever registers 
ten. This counter is adapted to 
no end of counting purposes, simply 
by regulating the throw of the 
lever. Price, $2.00. (Cu! nearly 
half size.) Small Revolution Counter, 
to record revolutions of shaft, 


also $2. 


You can apply the ‘‘counter 
test" at all your machines 
where you'd like to appraise 
your workers. Send for the 
Veeder booklet and see just 
the counters suitable. 


TheVeeder Mfg. Co., 
63 Sargeant St., Hartford, Conn. 


almost equally responsive to 
all vibration periods over the 
whole range of speech and 
music. 

The electrical equipment is 
so arranged that another type 
of transmitter may be used 
when desired. It is not a ‘‘mi- 
erophone"' at all but what is 
generally known as a conden- 
ser transmitter. It contains 
no little eups of carbon gran- 
ules which characterize the 
microphone although it has a 
vibrating steel diaphragm and 
makes use of air damping. It 
requires considerably more 
preliminary amplification than 
the microphone but it has cer- 
tain characteristics which at 


Already a landmark in the Walker 
Street section, the Telephone Build- 
ing has taken on new skyline in- 
terest since the installation of its 
aerial for “WBAY,” the new toll 
broadcasting station of the Ameri- 
can Telephone & Telegraph Com- 
pany. 


times make its use desirable. 

A glance at the cireuit dia- 
gram will show how the elec- 
tric waves generated in the mi- 
erophone by the sound waves 
are led, first to the input amp- 
lifier and thence to the radio 
transmitter. The input ampli- 
fire contains three small tubes 
and one 50-watt tube and the 
transmitter uses two 250-watt 
tubes as oscillators and two 
others as modulators. All of 
these tubes employ the oxide 
coated filament which gives a 
very copious electron emis- 
sion at a dull red heat. The 
system of modulation is of the 
Heising type and the general 
circuit arrangements are given 
in one of our accompanying 
illustrations. 


Industry Illustrated 


To Executives who know 
the value of TIME— 


Keep your business at your finger 
tips by being in zmstant communi- 
cation with all departments. 


Ask us to demonstrate the money- 
saving value of Callophone Service 
right in your plant, anywhere with- 
in a hundred miles of New York. 


Hundreds of leading industries are 
now using it, and testify to its in- 
dispensability. 


Write for details. 


CALLOPHONE COMPANY 
OF NEW YORK 


Cor. Grand and Lafayette Streets 
New York 


G P&F. Service 


A means towards 
lower production costs 


We can make your STAMPINGS and 
SHEET METAL PARTS in any quan- 
tity better and at less cost than they 
can be made in your own plant. 


It has been a revelation to many man- 
ufacturers who did not know they 
could use STAMPINGS to advantage. 
It has displaced Castings, Forgings and 
Wooden Parts and in some cases en- 
tirely eliminated machining and fitting 
—a decided saving in itself. 


Our organization has the experience of 
41 years in this work. A 15-acre plant 
containing whole batteries of high speed 
specially equipped presses are at your 
service. They are adapted to a wide 
variety of work. 


It will pay you to send blue prints or samples for estimates 
on Stampings, Forming, Drawing, Punching, Pressing and 
Spinning in Steel, Aluminum, Copper, Zinc, Brass or Tin. 


Geuder, Paeschke & Frey Co. 


1450-1750 St. Paul Avenue, Milwaukee, Wisconsin 


Letroit Office, 712 Dime Bank Bldg. Chicago Office, 352-358 W. Ohio St. 
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Sand—a Magic Substance 


(Continued from Page 19) 


closer together, but finding en- 
trance into the pores. In this 
way the individual grains are 
united with the cement and the 
result is a very compact and 
well-nigh indestructible whole. 
In cases where the exclusion of 
moisture is desirable the har- 
der siliceous sands are prefer- 
able. 


In the manufacture of con- 
erete it is important, where 
strength is desired, that the 
grains of sand should not be 
worn and rounded nor all of 
the same size, since smoothness 
of surface and regularity of 
size mitigate against adhesion. 
The usual method is to mix 
sands from various screenings, 
which causes the mass to dove- 
tail together with the least pos- 
sible number of voids. 


The basis of all glass is sand, 
and glass besides serving as the 
medium for allowing sunlight 
to enter buildings is used quite 
extensively as a fire-proofing 
material. In the form of bricks 
it has also been tried out for 
construction purposes. A 
building, particularly a home, 
constructed almost entirely of 
glass would, of course, be an 
ideal structure from the stand- 
points of light and cleanliness. 
Also, being a most indifferent 
conductor, it would act as a pro- 
tector of interiors against ex- 
tremes of heat and cold. But 
unfortunately the glass brick is 
not only expensive to manufac- 
ture, but is very easily broken 
or chipped, two disadvantages 
which offset all its other desir- 
able qualities. Cast glass tile, 
however, has been used with 
considerable success. The only 
trouble is that once the sur- 
face is scratched, it frac- 
tures easily, and in order to 
prevent this it is necessary to 
make the glass tile very thick. 

In the manufaeture of glass 
the molten mass 1s either blown, 
rolled or pressed; in the latter 
ease it is poured into a mold. 
A very high grade of window 
glass, such as is manufactured 
in a natural gas tank furnace, is 
composed of a mixture of 100 
pounds of sand, 39 pounds of 
salt cake (sulphate of soda) 30 
pounds of crushed limestone, 
214 pounds of ground carbon, 
and 1 pound of arsenic. 

The sand blast, first men- 
tioned in this article as one of 
the many uses of sand, has an 


almost ineredibly large number 
of uses in the manufacturing 
arts. It is used by silversmiths 
to create the delicate frosted 


designs on silverware. The ar- | 


ticle to be decorated is covered 
with a stencil or pattern of rub- 
ber or some other yielding ma- 
terial and then the sand blast is 
applied. The biting, corroding 


sand attacks the exposed parts 


of the silver vessel only, thus 
producing the desired design. 
Ground glass, which is used in 


cameras and for many other | 


purposes, is produced in the 
same manner. 

Sand for cleaning iron, steel, 
brass or other metal castings is 
invaluable. Where structural 
iron work is to be cleaned, pre- 
paratory to painting, nothing is 
so effective as the sand blast. 
The surface of the metal 
when scoured in this way pre- 
sents a porous face for the 
paint to enter, and for this 
reason one coat of paint lasts a 
long time. The paint must be 
applied immediately after the 
sand blast is used, however, as 
the surface soon begins to scale, 
due to oxidation of the metal. 

Nothing is so effectual for 
use in public filtration plants as 
sand. In fact, modern sanitary 
engineers would hardly be able 
to get along without it. It does 
the work of cleansing water of 
bacteria, filth and other alien 
matter much more effectively 
than anything yet discovered. 
In some cities pure water is ob- 
tained from streams which are 
often muddy or pulluted with 
sewage by drawing the water 


from wells sunk below the river 


bed. The sand of the river’s 
bottom, which is often several 
feet deep acts as a filter, sifting 
out and holding fast all ma- 
terial dangerous to the health 
of the public. A natural filter 
of this sort is not, however, as 
satisfactory as one built under 
the direction of skilled sanitary 
engineers. 


At Aspinwall, near Pitts- 
burgh, one of the largest and 
most successful filtrations 
plants in the coutnry thorough- 
ly cleans some 120,000,000 gal- 
lons of water daily. This is 
what is known as a slow 
sand"! filtration plant. There 
are more than fifty filter beds, 
in each of which are thirty 
inches of sand, and beneath this 
twelve inches of gravel and as- 
sorted sereenings. "This plant 
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| Moving Ash With 
Nouns as team { 


Moving ash with measured steam 
is made possible by the new Green 
Engineering Company development 
“REMOTE CONTROL." 


Remote control consists of an 
electrically operated steam valve 
which is controlled by the man hoe- 
ing the ash into the conveyor intake. 
This control can be fitted to old and 
new steam jet ash conveying sys- 
tems alike. 


Remote control is the answer to 
"excessive steam consumption.” It 
makes the steam jet ash conveyor 
the cheapest as well as the cleanest 
and quickest method for the removal 
of ash from the boiler room. 


It makes it convenient for the oper- 
ator to use steam only when he is actually 
hoeing ash into the system. It gives a 
tell tale record if he 
mis-operates. 


"Remote Control" . 


saves half the steam. 


Let us show you 
more about steam jet 
ash removal under 
this new system. 


Z begs Se ; 
GREEN ENGINEERING GO. SD 
210 Kennedy Ave., East Chicago, Ind. ERE 
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"VERTK O-SLANT' 


1 DRINKING 
‘| FOUN TAINS’ , 


DU Ow 
vi | 17 f * / 
/ uM JN / 2n 
— 


A Relieve fatigue 
“<= and aid production 


in your plant by furnishing con- 
tinuous supply of clear pure water. 


The R & S Metal Body Factory 
Coolers are built for long service 
and heavy duty containing 92 ft. 
heavy coil. Cork Insulation saves 
the ice—the water is chilled but 
does not come in contact with the 
ice. And the VERTICO-SLANT 
Stream is an absolute safe-guard 
against contamination. 


Write today for prices. 


alist cannot touch the nozzle” 


RUNDLE-SPENCE MFG. CO. 


MILWAUKEE, WIS. 


To Men of High Standing 


E can use the services of a limited number of men who are 
accustomed to dealing with industrial executives. Out 
preference is for those who have had experience as production or 
personnel managers, as industrial engineers, as salesmen to 
ndustrial concerns, or in related lines. 


Our work is more fully presented in an advertisement on another 
page of this issue. We conduct a well-rounded program of fore- 
men training which has already made good in over five hundred 
pla ts. Its remarkable record of results is thoroughly convincing. 


Only men of high standing and ability can represent us success- 
fully. Their compensation is fair and may run into large figures. 


If you are interested write at once in strict confidence to: 


William H. Lough, President 
Business Training Corporation 
185 Madison Avenue, New York 


eost about seven million dol- 
lars and has resulted in reduc- 
ing the death rate at Pittsburgh 
from typhoid to a very low per- 
centage. 

In sewage disposal beds, 
sand acts as in water filtration 
plants. For this purpose, the 
sand of the sea dunes is de- 
clared by engineers to be the 
best. This must be selected 
with great care, however, inas- 
much as it must be free from 
loam, elay or other inorganie 
impurities. Gravel is first laid 
over the under drains of the 
sewage beds. Upon this 1s 
placed the sand. The purpose 
of the gravel is to prevent the 
sand from working down into 
the drainage pipes, through the 
joints. For such a purpose as 
this, sand has no intrisie quali- 
ties of its own. It acts me- 
chanieally, as a strainer. In 
addition to this, however, it 
also offers a harboring place 
for nitrifying bacteria, that is, 
the bacteria which convert the 
ammonia of the decomposing 
vegetable or animal matter into 
nitrates. The sand also holds 
oxygen for these bacteria, 
though those that burrow deep 
beneath the surface, far from 
the sunlight and air, need but 
very little. 


Deposits of sand suitable for 
building purposes vary in size, 
just as do deposits of stone, but 
in general they are of wide ex- 
tent and a field that is consider- 
ed worth working for com- 
mercial purposes will cover 
fifty acres or more. The depth 
of a sand and gravel deposit, 
for a pure sand deposit is sel- 
dom found, may be anywhere 
from forty to a hundred feet. 
When operations are first start- 
ed a separating mill and eleva- 
tor 1s built at a certain point. 
From there a railroad extends 
to the pits, its progress follow- 
ing that of the steam shovels 
which dig up the sand and load 
it direetly into open freight 
ears. The loaded ears carry 
the sand and gravel to a dump 
located near the mill, from 
where it is conveyed by a belt 
conveyor to the top of the mill. 
The belt convevor shown in the 
illustration is 350 feet long and 
the top of the mill 90 feet high. 

At the top of the mill are a 
number of cylindrical steel 
screens of varying degrees of 
fineness. The sand and gravel 
enter these screens direct, from 
the belt conveyor. As the steel 
cylinders revolve, streams of 


(Continued on Page 53) 
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“AS PER 


PHOTOSTAT Copy 
HEREWITH” 


This phrase is coming into gen- 
eral use in business offices, be- 
cause each day another company 
realizes that the PHOTOSTAT 
way is, for many purposes, the 
quickest, the most economical and 
an error proof method of copying. 
The PHOTOSTAT method 
costs cents where other methods 
cost dollars, produces at a pos- 
sible speed of one copy per min- 
ute, and 


The PHOTOSTAT makes 
no mistakes. It makes pho- 
tographic facsimiles. 


When it is necessary to show val- 
uable documents in some business 
transaction and you do not wish 
to send the originals out of the 
office. PHOTOSTAT copies 
are equally acceptable as they are 
legal evidence in court. 


But the uses for the PHO- 
TOSTAT do not end in the 
office. The PHOTOSTAT 
is also used in the production 
department. Here it eliminates 
the necessity of making trac- 
ings, as it copies direct from 
blueprints, pencil sketches, ink 
drawings or even from the 
original object, within certain 
limits of size. 


It is the numerous and valuable 
uses of the PHOTOSTAT 
which in many cases pay for 
the installation in less than six 
months. 


Write or telephone our nearest 
office. 


PHOTOSTAT CORPORATION 
295 STATE ST., ROCHESTER, N. Y. 


88 Broad St, 510 No; American Bidg. 
Boston Philadelphia 


123 W. Madison St; 317 Third Ave:, 
Chiceqo Pittsburgh 
209 Leader Bldg, 429 Monadnock Bldg. 
Cleveland San Francisce 
7 Dey St. 601 McLachlen Bldg. 
New York City Washington. 


_ Executive Office: Providence, R; L 


PHOTOSTAT 


Trade Mark 
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| The Korap Lenix Drive | 


500 H. P. Motor Driven Ammonia Compressor, Motor 


Pulley 36" Dia., 40" Face, 468 R. P. 


. Compressor 


Pulley 240" Dia., 40" Face, 70 R. P. M. Double 
Leather Belt, 39" Wide, 7/16" Thick. 


In changing from steam to electric 
drive, the owners of this 500 H. P. motor 
driven ammonia compressor were con- 
fronted with the problem of installing a 
belt drive in the space occupied by the 
old steam engine. The floor space was 
limited and an ordinary open belt drive 
would not give sufficient arc of contact 
of the belt on the motor pulley to trans- 
mit the load. 


The KORAP LENIX solved the prob- 
lem. 


Note the large arc of contact of the 
belt on the motor pulley obtained with 
the KORAP LENIX, insuring the trans- 


Booklet "Saving Slippage and Space," 


mission of the maximum load without 


belt slippage. 


There is no flapping of the belt, as the 
KORAP LENIX automatically follows 
the peaks and valleys of the load with a 
corresponding increase and decrease in 
the arc of belt and pulley contact, syn- 
chronous with the variations. 


The proper tension in the slack side 


of the belt is maintained constantly by 
the KORAP LENIX irrespective of at- 
mospheric and temperature changes. 


Bearing pressure is minimized, sav- 
ing in bearing friction, lubrication and re- 
newal of bearings. 


describing other inter- 


esting KORAP LENIX installations will be sent on request. 


F. L. SMIDTH & CO. 


Engineer. 


50 Church Street 


*Improved LENIX Drive. 


New York, N. Y. 
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Industry Illustr 


BAR BUILDING 


An Office Building for Lawyers 
36 W. 434 St., Through to 37 VW. 44" St., New York 


Charles L. Fraser 


Building Contractor 
372 Lexington Ave.,N.Y. 


Knickerbocker Fire- 
proofing Company. 


Floor Arches 
and Concrete Works 


56 West 45thStreet, N.Y. 


S. H. Sweeney 


Heating & Ventilating 
Contractor 


213-215 E. 44th St., N.Y. 


Fish Brick Sales Co. 


[Face Brick Contractors 


25 W. 45th Street, N.Y. 


Campbell Metal Win- 
dow Co. 
Metal Windows 


8 West 40th Street, 
New York 


8 and three lower floors will be open to commercial tenants. 
which has over 2600 members. 

sorbed by prominent men of the Profession. 
frontages both on 43d and 44th Streets and display along the entire course of t 
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Severance & Van Allen 
372 Lexington Avenue, 
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This building will be an asset to 
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---- Architects 
New York City. 


Gurney Elevator Co. 


Elevator Contractors 


300]Eighth Ave., N. Y. 


South Amboy 
Terra Cotta Co. 
Terra Cotta 
Contractors 
150 Nassau Street, N.Y. 


Hay Foundry 
and Iron Works 
Structural Steel 


15 Madison Sq., N. Y. 


Farnum Plumbing 
Company 
Plumbing Contractors 
370 Lexington Ave.,N.Y. 


Construction and 
Foundation Corporation 


Rock Franio and 
Foundation Work 


372 Lexington Ave., 
New York City 


Directly connected with the House of the Bar Association 


For further Information Address Burton Thompson, 
Managing Director 


BAR BUILDING INC. 


372 Levington Avenue, New York City 


This is the first Professional Building for attorneys in New York. Space is being rapidly ab- 
po business. The large store and mezzanine has 
e Arcade which connects the two Streets. 
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Just 
Suppose- 


You Had Coming to 
You Every Month 


A Big Bunch of 
Pictorial Progress 


Such as you see in this copy 
X Industry Illustrated? 


Wouldn't you give it a 
hearty welcome? 


Wouldn't it put a dash 
and a sparkle into 
the daily grind you 
have always wanted 


—but which you 
have found hard to 
get? 


And wouldn't it be 
worth to you many 
times what it costs? 


This Coupon is for 100 — 
Use it NOW 


angineering Magazine Co. 
120 West 32nd Street, New York 


BND ME INDUSTRY ILLUS- 

TRATED every month fora year. 

. shall remit when your bill comes— 
ometime within the next thirty days. 


o a re oa 


né ea E 
NNUAL SUB- ] 
SCRIPTION 


(In Canada, $1.25; Foreign, $1.50) 
(AD-D) 


(Continued from Page 50) 


water are directed against 
them and the sand is washed 
out and down wooden chutes 
into the storage elevator, the 
gravel, of course, remaining in- 
side the sereens, which are 
emptied from time to time. The 
streams of water also have the 
effect of washing away any dirt 


that might be in the sand, so 
that the latter reaches the stor- 
age bins perfectly clean. All 
that is necessary then is to 
give it time to dry out, after 
which it is drawn out of the 
storage bins into freight cars, 
as needed, very much in the 
same manner that grain is un- 
loaded from a grain elevator. 


Portable Charging Equipment for 
Electrically Operated Tractors 


HE California State Har- 
bor Commission is now 


operating two specially design- 


ed portable charging outfits, 
which consist of special bat- 
tery-charging equipment 
mounted on a four wheel truck, 
used in eharging the various 
electrically operated tractors 
owned by the Harbor Board. 
The charging equipment was 
made portable so that it could 
be towed from pier to pier for 
use at the point where the elec- 
trie tractor is being used. This 
portable feature is also of 
great value, because, since it 
enables the charging equip- 
ment always to be handy for 
charging the tractor at the 
point where the tractor is be- 
ing used, it saves time and eur- 
rent in going to and from the 
permanent charging station. 
Inasmuch as the charging 
equipments is fully automatie 
in every particular all that is 
necessary for placing the 
equipment in charge is simply 
the connection of the charging 


plug to the battery and the 


closing of the motor breaker. 
The charging rate is ad- 

justed once and for all and no 

further adjustment is neces- 


e 


Portable charging outfit, charging batteries on elec- 


sary. The design of the ma- 
chine automatically maintains 
a constant charging rate, which 
is a prime essential in getting 
the best results from batteries. 

The illustration on this page 
shows the portable battery- 
charging outfit connected with 
one of the electric tractors for 
recharging. After the charg- 
ing process is started the op- 
erator does not have to give 
it any attention whatever. 
When the battery finally be- 
comes fully charged it is auto- 
matically disconnected from 
the generator, the motor gen- 
erator-set is automatically dis- 
connected from the line and the 
whole equipment is at a stand- 
still. In the event that power 
to the motor generator should 
fail, the battery is automatic- 
ally disconnected from the gen- 
erator, and the motor-genera- 
tor set comes to a stop. 

Upon the return of current 
to the motor the motor-gener- 
ator-set automatically starts 
up and the battery is automat- 
ically connected back on to the 
charge. This may occur once, 
or several times, and still the 
apparatus functions the same. 
Finally, when the battery be- 


tric tractors “on the job.” 
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Is It Worth Saving 


14% to 19% of Your 
Boiler Room Costs? 


In view of the coal strike and the im- 
penne shortage and high prices your 
iler room should receive greater con- 
sidcration than ever before. 
Hays Apparatus enables you to visual- 
ize what is actually happening in the 
boiler room. A Hays Recorder cut 15% 
of the fuel bills of the City of Moore- 
head, Minn.; 19% for Capital Eleva- 
tor Co., Duluth and 14% for the Ft. 
Scott Public Utilities, the latter using 
oil for fuel. All over the country sub- 
stantial savings have been reported 
through the use of Hays instruments. 


Hays Draft Gage 


for the boiler front tells the fremen how 
toregulate 
the damper, 
the condition 
of the fres, 
baffles, set- 
tings, etc 
Black Enamel Finish, | in. range $14 


The Hays Improved 
Gas Analyzer 


with its special metal needle valves ine 
stad of glass cocks, pinch clamp or 
rubber connections—the Hays patented 
steel wool method of absorption — its 
heavy molded glass parts held by 
packing nut connections and its com- 
pact rugged construction is the finest 
instrument of its kind on the market. 
CO? analysis in 30 seconds. Complete 
analysis for CO», Oz and CO in 4 
minutes. Accurate to 1-10 of 1%. 
Three chamber analyzer $40, CO. 
only analyzer $30. 


The Hays Automatic CO. 
and Draft Recorder 


tells the com. 
plete story of 
furnace condi. 
tions. Firemen 
ave the facts 
nght before 
them. It gives 
them a chance 
to stop the 
wastes and 
losses — before 
they start. 
This instru- 
ment pays for 
itself in a short 
time by the 
saving in fuel. 
f you are in- 
S terested in fuel 
saving fill in the coupon below and 
mail it in today. Our book Drafts 
and Draft Regulation” will be sent 
together with further information. 


Deos Mis Geste 


tion 


ppliances 8 


1038 E. 8th Street Michigan City, Ind. 


The Jos. W. Hays Corporation 
1038 E. 8th St. Michigan City, Ind. 
Please send me Drafts and Draft 


Regulation" and information 
about Hays Apparatus. 
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‘Temperature 
Instruments 


In home or office, in the 
city or on the farm, in 
laboratory or factory, 
on land or sea, at high 
altitudes or in mines be- 
low the earth’s surface, 
there's a T ycos or Taylor 
Temperature Instru- 
ment for every purpose. 


Industrial Straight and Angle Stem Thermom- 
eters; Self Contained Recording Thermometer; 
Mercury Recording Thermometer; Refrigerat- 
ing Engineers Testing Set; Engraved Ther- 


. mometers; Hydrometers; Air Compressors; 


Mercury Column Vacuum Gauge; Mercury 
Column Absolute Pressure Gauge; Dairy Ther- 
mometers. A catalog awaits your request if 
you specify your industry. 


Taylor Instrument Companies 
Rochester. NY. USA. 


Theres a Tycos and Tur temperature instrument for every purpose 


8-312 


comes fully charged it is auto— 
matically disconnected from 
the generator and the motor 
generator set is disconnected 
from the line. 

The entire equipment is ful- 
ly protected against overloads. 
The motor is protected against 
overload and single phasing 
by means of oil circuit breaker 
equipped with dash-pot time 
element overload coils; the 
generator is protected against 
overload by means of single- 
pole carbon circuit breaker. 

The charging equipment is 
mounted on two rubber-tired 
trucks on which special provi- 
sion has been made for tow- 
ing by a tractor to whatever 
docks it is desired to use the 
charging equipment. 

One of the charging equip- 
ments has an additional fea- 
ture, which is the ability to to- 
tally discharge the batteries of 
any tractor when occasion de- 
mands. 

Batteries can be fully 
charged on any electric trac- 
tor in from 5 to 6 hours. Thus, 
two batteries can very easily 


Industry Illustrate? 


be charged with one of th 
portable charging equipments 
during a 24 hour period, allow. 
ing 8 or more hours for ser. 
ice of the tractor. 

The electric tractor, whid 
tows the charging unit, i 
owned by the Harbor boari 
It has a ten ton trailer capa: 
ity, and a speed of 5 miles per 
hour. This tractor is provide 
with three trailers having; 
capacity of 6,000 Ibs. ead 
Each trailer is equipped wit! 
a Y-shaped hook coupling 
forged steel, fitted with elong 
ated eyes so that it will res 
in a vertical position when n 
in use. A catch is provided t 
prevent uncoupling when goin: 
down an incline. 

The equipment is used |) 
various concerns along the wa 
ter front who do not have s: 
ficient business to warrant th 
purchase of their own equi 
ment. The Harbor Boar 
makes a schedule and furnish 
es the traetor and trailers a: 
operator and charges the us 
a stated hourly rate for the: 
use. 


Complete Portable charging outfit being towed to 
new location. 


Mahogany— King of the jung 


(Continued from Page 24) 


he plans to ‘‘fell’’ the tree. 
Once the thick undergrowth is 
chopped away the cutter finds 
his tree so buttressed with 
great roots that he must of- 
times build a scaffold from 
eight to twelve feet high about 
the body of the tree and eut 
from this height. This means 
the loss of much valuable wood, 
but it is the only way in which 
the Indian with his primitive 
tools ean accomplish his pur- 
pose. 


Once down, the king of 
south woods is stripped of 
great branches and the cu 
begins the tedious, labori 
process of hewing the gr 
round log into a squared st 
This entails further loss of V 
uable wood, many times - 
to 30% of the log being tl 
sacrificed. If a certain cut 
the log be 20 feet in length. 
squared stick is only the si 
log that may be cut from 
small end of the round troz«. 

When the log has been fin 
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PUZZLING 


Reduction Problems 
Occur in Almost 
Every Industry 


"Pennsylvania" Crushing and Pul- 
verizing equipment has been special- 
ized for crushing and cleaning Bit- 
uminous Coal for Power, Gas and 
Coking purposes, and for the primary, 
secondary and fine crushing of 
Cement Rock, Limestone, Gypsum, 
Ores, Sinters, Chemical; and other 
Materials of similar structure and 


hardness. 


"Pennsylvania" Patented Bradford Coal 
Breaker and Cleaner for Coal Mines, 
By-Product Coke Plants, Central Sta- 
tions and Gas Works. 


" “Pennsylvania” Single Roll Crush- 
er for Industrial Power Plants, Gas 
Works and Coal Mines, in tonnages 
10 to 500 tons hourly. (Patented.) 


lvania" Hammer Crusher for the 


“Penns 
fine seduction of Limestone, Cement Rock, 


Oyster Shells, and similar materials. 


(Patented.) 


"Pennsylvania" Crushing and Pul- 
verizing Machinery is distinguished 
by powerful steel construction, liber- 
al proportions and thorough tramp 
iron protection, and is specialized 
for continuously delivering the 
specified quantity and quality of 
product in each class of service 
attempted. 


Put your knotty 
reduction problems 
up to us. 


NN 
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Stephen Girard Building, PHILADELPHIA 
NEW YORK PITTSBURGH 


hewn into a squared stick, the 
exposed sides are carefully cov- 
ered with slabs to protect it 
from the alternate effects of 
rain and sun. The cutter then 
hews his way through the tan- 
gled growth to another tree. 


CaoBA LEAVES THE Woops 


When the rainy season has 
passed and the heat has, in a 
measure, dried out the dank, 
humid woods, come long strings 
of bueyes, or oxen, ten to fifteen 
yoke, dragging a low, erude 
cart with which to **snake"' the 
seasoned mahogany troza from 
its century-old home in the for- 
est, out through the narrow 
callejones, to the main road 
that has been cut into the jun- 
gle. Here they are left by the 
side of the way to await the 
coming of the trinquivales. 

La casa grande, or the own- 
ers’ home, always on the bank 
of one of the many navigable 
streams of this south-Mexican 
country, is probably ten to 
twenty miles from the spot 
where this tree grew. It is 
here, in the river, in front of 
the hacienda, that the logs are 
finally dumped and formed into 
a raft. During the rainy sea- 
son the tringuivales (enormous, 
home-made, two-wheeled 
carts), are repaired or new 
ones are built, so that with the 
stopping of the rains the haul- 
ing begins. 


Lire IN A MAHOGANY CAMP 


At midnight the mayordomo 
rings the big plantation bell. 
Presently gleams of light show 
through the sides of the wattle, 
palm-thatched huts of the lab- 
orers, grouped about the main 
house. It is time to start for 
the woods. While their women 
folk prepare a breakfast of 
posole, (uncooked cornmeal 
mixed with water into a gruel), 
fried bananas and frijoles 
(Mexican beans), the men hur- 
ry up to la casa where the may- 
ordomo waits to measure out to 
each of them a little mahogany 
cup full of aguardiente ( Mexi- 
can cane rum). 


Thus fortified, the peon eats 
a scanty breakfast, carries with 
him a little sack of posole to 
last him the next twelve hours, 
and hurries off to the corral, 
the mules and the trinquivales. 
By one o'clock the queer caval- 
cade sets forth, the capataz 
leading the way on his favorite 
riding mule, the others follow- 
ing, seven mules to the cart and 
the drivers generally lifting 


“The Freight That Failed” 


By Forrest Crissey 


Every business man should read this illuminating article in the May 27th 
issue of The Saturday Evening Post. Mr. Crissey, in discussing the $100,- 
000,000 annual freight claim losses, states that the use of stencils for ad- 
dressing is a highly effective means of loss prevention. Read Mr. Crissey’s 
article—then buy a Diagraph. Free trial in your own shipping room. 


DIAGRAPH STENCIL MACHINE CORP. 
1626 So. Kingshighway Blvd., St. Louis, Mo. 


Branches in all principal cities—see phone book. 
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The Royersford Needle Works 


erected in 47 days including entire 
mechanical equipment and in- 
stallation of machinery. 


INTERIORS 
Save By Building Now! 
UNDER the Beling-Bush Method of Stand- 


ardized Construction we can erect your 
building in from 30 to 90 days. You save on 
plans and specifications. Constructions costs 
are now low and, with America entering into 
greater building activity, now is the time to 
build while costs remain low. 


Let us help you on your next 
building. Write for infor- 
mation and catalog. 


THE BELING-BUSH CO., INC. 


FACTORY ENGINEERS AND BUILDERS 
Drexel Building Philadelphia, Pa. 


SERVICE 
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TRUSCON 


STAN DARD 


BUI LDI NGS. 
Meet All Needs 


The purposes for which Truscon Standard 
Buildings are being used are innumerable. 
Their economy, permanence and adapt- 
ability are continually suggesting new uses. 
Made entirely of interchangeable steel units, 
they exactly fit individual needs. 
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In every industry Trus- 
con Standard Buildings 


Factories— 
are being used not only for large factories, 
with cranesand monorails, but for storehouses, 
foundries, garages, time offices, cafeterias, 
etc. They provide ideal working conditions. 


h There is a type and size of 
S ODS — Truscon Standard Building for 
every shop and manufacturing need. Perma- 
nent, fireproof, daylighted, well-ventilated, 

also provide supports for shafting, etc. 


Fireproof, econom- 

Warehouses— i.i in cost and 
uickly erected with minimum labor cost, 
Truscon Standard Buildings are furnished in 
sizes and can be readily enlarged or re- 
8 in new locations with 100% salvage. 
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l mee ww — 
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Truscon garages provide 
Garages— fireproofness, good venti- 
lation, ample daylight, unobstructed floor 
space. Designed with any desired front—low 
in cost and upkeep. 


Truscon serv- 
Service Stations—;.. stations 
are good looking, fireproof and sturdy. They 
are readily dismantled and re-erected in new 
locations without loss. 


e lf 
Free Information —pldaning 
to build, learn how a Truscon Standard 


Building can serve your needs. Return cou- 
pon for valuable suggestions and catalogue. 


s. TRUSCON STEEL COMPANT 

YOUNGSTOWN, O. Gjticesia Principal Ciim i 
Send useful building book and suggestions on : 
building to be used o ĩ — : 


Size... ft. long, — It. wide, ft. high. 
Name 


Address... ————————— 


their respective voices in a fal- 
setto chorus or many times fol- 
lowing the leadership of some 
local minstrel who improvises 
a word-story to some popular 
tune: 

La Cucaracha—Lea Cucaracha 
—ya no quiere caminar—-'' Por- 


que le falta—porque no tiene. 


marahuana que chupar!" 

Five hours dragging through 
a jungle trail shut in by a dark- 
ness denser than the jungle it- 
self, until at day-break the car- 
avan reaches the trozas that 
have been dragged out by the 
ox teams. Two hours during 
which these unwieldy blocks of 
timber are securely loaded by 
these simple workmen, using 
the most primitive methods, 
and then posole and a little 
more rum, and the long drag 
back to the casa grande and the 
river begins. It is one or two 
o’clock in the afternoon before 
the trinquivales are finally 
backed down to the bank of the 
river and the mahogany trozas 
slid into the water. 

By the end of the dry season 
enough logs have been hauled 
in from the woods to make up 
a great raft. With the last log 
in, the individual trozas in the 
river are skillfully lashed into a 
long, narrow raft, held together 
by the tough vines that may 
have grown from their very 
limbs. Caoba is ready for its 
long trip to the sea. 


THE MAHOGAN Y RAFTSMAN 


The peon raftsmen, who are 
to take the logs to Laguna, 
build little huts on board and 
thatch them with palm leaves. 
Into these they move their fam— 
ilies, chickens, always a pig or 
two—secured with a leather 
thong about its neek—and with 
scanty supplies of corn and 
beans, they set forth on their 
two or three months’ voyage— 
a peon and his family piloting a 
$100,000 raft to market ! 

Above the rapids the un- 
wieldy eraft must be moored, 

carefully broken up, and, log 
by log, taken through to be re- 
assembled below the falls. 
While this is going on, the 
homes and the family of the 
raftsmen have been trans- 
ferred to dry land—only it is 
never dry at this season of the 
vear. 

At the mouth of the river the 
raft is met by a small tug which 
tows it across twenty-six miles 
of bay into Laguna harbor. 
Since this is the season when 

(Continued on Page 58) 
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MORRiS . 


One of the 65 Thousand 


In the past 58 years we have built over 65 thousand Centrifugal 
Pumps of all types and sizes. 

The Centrifugal Turbine Driven Boiler Feed Pump shown be- 
low, is characteristic of the type of Morris Pumps that are ren- 
dering efficient, reliable service, with the utmost economy in 
power plants everywhere. 


The small space occupied, light weight and minimum attention 
required, make them far superior to reciprocating pumps for 


boiler feed service. 


Learn details why Morris Pumps have kept 
the lead for 58 years, through our bulletins 


Since 1864 
Builders oí 
Dredges, Centrif- 
ugal Pumps and 
Steam Engines 


Centrifugal Turbine Driven Boiler Feed Pump 


MORRIS MACHINE WORKS 
200 Genesee St., Baldwinsville, NEW YORK 
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Of multiple operations and parts of operations. Each watch has this take out time“ feature. 
Any Watch Sent on Approval to Responsible Concerns 


Pick the watch that fits your job. We will gladly send it with a descriptive pamphlet on Its vH 

responsible concern on approval. Put it to any test you wish— prove Its advantages in facilitating the 

and guaranteeing absolute accuracy. Each watch s backed by our unlimited guarantee. Write us 

for the fi instrument that fits your requirementa—or in case you - re our advios, tell us the class of 

you are doing and we will ship you the watch to meet your needs. No obligation. Write today for 
pamphlets, or for pamphlet entitled More Jobs for the Factory Stop Watch.“ 


MORTIMER J. SILBERBERG CO. 
Peoples Gas Bldg. C Chicago, Illinois 


Sale of Time Study Watches 
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Conveying System 
illustrated 

installed in 
American Can Co.'s 
Maywood, III., 
Plant 


If you have 
material to handle 
Convey it and 
Reduce Costs 


What Is the Outlook of Your Business? 


If your plant is equipped with Conveying Systems you have nothing to fear be- 
cause competition can be met successfully if you are producing on'an eco- 
nomic basis. 

K K ^ 


However, if you have neglected this phase of your equipment it will pay you 
to give it immediate consideration because the volume of your sales will be 
largely dependent upon your ability to produce at a cost slightly below that of 
your competitors. 

K K Q 


A Conveying System is decidedly more than just a lot of machinery. A Con- 
veying System for your requirements must be designed to meet your individual 
conditions, hence the necessity of making a thorough survey of your plant and 
an analysis of your manufacturing methods so that a Conveying System can 
be designed which will eliminate waste motion and provide a constant flow of 
material to operators or packers. 
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We will without obligating you in any manner make a consistent analysis of 
your material handling problem and from data secured design a system which 
will substantially reduce your manufacturing costs. Write us immediately 
advising time convenient to confer with our conveyor engineers. 


SAMUEL OLSON & COMPANY 


LOOSE, BULK AND PACKED MATERIAL HANDLING SYSTEMS 


2418-26 Bloomingdale Avenue Fifth Avenue Building 
CHICAGO, ILLINOIS NEW YORK, N. Y. 
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We Ought to Know 


We've spent over thirty years building 
Our engineers, 


tanks for all sorts of uses. 
designers and workmen are constantly think- 
ing tanks. Our products are living up to 
their reputation in all parts of the country. 


The Caldwell Steel Tank is like our 
other prcducts in that it reflects all the ex- 
cellence of character that such experience 
piccuces. Ycu cin rely uren it fcr unusua 
performance. 


Send for Catalog 


W. E. Caldwell Co. 


Incorporated 


2200 Brook St. Louisville, Ky. 


TANKS' 


AND 


TOWERS 


700 DENHAM COST 
SYSTEMS 


have proven that, given reasonably complete usage, with approximately a 
normal volume of business, a Denham Costfinding and Production Record 


System will 
Double the Profits of Users 


Mr. Manufacturer: How much would you be willing to invest in equipment 
and pay in commissions, if you could secure double your present volume of 
business, at normally profitable prices? 

An Easier Way to Increase Profits 
is to stop the hidden losses. Every dollar of loss comes out of profits. The 
unseen, but preventable leaks in the average well-managed business (without 
a Denham System) are usually more in amount than the net profits. 


Denham Systems Reveal Hidden Leaks 
in both the making and selling effort. Stoppage of the greater part of these, 
losses will easily double the profits, without increased investment, or addit- 
ional expenditure of effort and money, such as 
would be required for doubling production. 


There is no Red Tapein Denham 
Systems 

It will pay you to investigate our service. No ob- 

ligation involved. 


Free Information upon Request 
The A-B-C of Cost Engineering, 116-pp. cloth, will 
be sent free to any General Manager, or other fac- 
tory executive upon request. State nature of 
business and official position. Send for it today. 


Address 


“THE ORIGINATORS OP COST ENGINREERINO ~ 


mDENHAM COSTFINDING «2 


COST ENGINEERING SERVICE - 
437 Sloan Building CLEVELAND 
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violent ‘‘northers’’ may blow 
up without an hour’s notice, the 
‘‘tow’’ is often lost, the raft 
broken up, and the result of a 
whole year’s work is frequently 
scattered up and down the 
beaches for fifty miles. 


Loc PIRATES 


Anticipating this, each log is 
marked with the private brand 
of its owner, but certain un- 
scrupulous natives—mahogany 
pirates—carry on a profitable 
business in the recovering and 
remarking of these pieces of 
timber. 

Once in Carmen and along- 
side ship, more hewing and cut- 
ting and then inspection by the 
Argus-eved company inspector, 
who buys the logs always far 
below actual value and elassi- 
fies them so that most of the 
first class sticks become second 
or third class quality. Then a 
chain, a winch, a few snorts of 
a ‘‘donkey’’ engine and caoba, 
King of the Tropical Woods, is 
stowed away in the smelly hold 
of a tramp steamer to be un- 
loaded on the doeks in New 
York or Liverpool. 

A mahogany log, worth $2 on 
the stump, $30 in Laguna, may 
prove to be so highly figured 
that when it reaches the mill it 
eventually brings $2,000 to $5,- 
00. 


SoLip MaHocANY Howses 


> 


Solid mahognay furniture is 
a myth. No good mahogany 
furniture is ‘‘sohid.’’ The top 
of a desk or table is built up,“ 
generally with layers of less 
valuable wood, upon which a 
piece of beautiful mahogany 
veneer, perhaps only 1/28 of an 
inch in thickness, 1s superim- 
posed. This insures that it will 
not warp and gives all the 
beauty that ‘‘solid’’ mahogany 
could offer. Only in the home 
of caoba, down in the Great 
South Woods itself, is“ solid“ 
mahogany used. There houses, 
corrals, cayucos, (dug-out ca- 
noes) even fences are built of it 
because it is the easiest wood to 
saw out with their primitive 
board-making process. To se- 
eure a mahogany plank, a log is 
placed horizontally on a trestle. 
One man stands above the log, 
another on the ground beneath 
it and an old-fashioned cross- 
cut saw whines its uneven way 
length-wise through the log, 
cutting out a few rough planks 
to be used as flooring and sid- 
ing for the new bodega. 


Industry Illustrate 


Pulverized 


Coal 


The 
Aero Unit 
System 


of Pulverized Coal again 
demonstrates, as in other 
work of human endeavor, 
how an original idea at 
first worked out by com- 
plicated and costly meth- 
ods is finally simplified 
and perfected until it be- 
comes a part of our every 
day existence. 

The Unit System re 
duces the equipment and 
therefore the cost to ? 
minimum by placing tht 
Aero Pulverizer at the 
furnace where the coal i 
fed to the machine un- 
dried and is exhausted 
therefrom directly into 
the furnace. There art 
no dryers, no storage o! 
long lines of transporta- 
tion for the powdered 
coal, thus eliminating the 
hazard of fire or explosion. 

Each Aero Pulverizer 
is designed as a complete 
powdered fuel unit for 
one furnace. They are 
built in standard sizes 
ranging from 600 lbs. to 
5000 lbs. of coal per hour. 


Bulletin Sent on Reue! 


AERO 
PULVERIZER 
COMPANY 


165 Broadway 
New York 


= 
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Tabasco Mahogany is disap- 
aring. For a hundred years 
id more the wasteful lumber- 
g process as above described 
is been going on. Most of the 
od wood within reach of nav- 
able water has been cut out 
id only limited areas, far re- 
oved from transportation, re- 


main untouched. Unless some 
effort is made to re-forest these 
jungles with this magnificent 
tree, ‘‘true’’? mahogany will 
only be known as it is viewed in 
antique furniture, while Afri- 
ean, Philipine, Australian and 
other substitute mahoganies 
will have taken its place. 


WEIGH IT WHILE 
MOVING 


59 


Any material handled on a conveyor fitted with 


a MERRICK CONVEYOR WEIGHTOMETER 
is automatically weighed as it moves along. 
This unique method of weighing is used’by‘hun- 
dreds of concerns weighing all classes of mater- 
ial such as coal, coke, stone, ores, fertilizers, ce- 


Iarnessed Mountain Energy Har- 
vesting the Mountain’s Crop 


(Continued from Page 11) 


‘st test run on May 20, when 
coming out" party was 
aged. Since that time the 
ww of logs from the great for- 
ts twentv-eight miles distant 
z railroad, the buzz of the 
iws and the hum of the great 
otors has inereased. Every 
g of the plant has proved its 
lity to perform its portion of 
ie work. 

From trees to be finished 
mber that goes into homes 
id faetories 1s not such a long 
all, once the machinery is in 
otion. But when those trees 
re located twenty to sixty 
iles distant in a rough moun- 
in eountry, foresight and the 
idicious expenditure of a lot 
. money are required to com- 
ete the plant that will turn 
it the finished product at an 
pense that will leave a profit. 
Realizing this fact the Hutch- 
ison Lumber Company took 
lvantage of those resources at 
ind. Agreement was reached 
ith the Western Pacifie Rail- 
ad Company whereby for 
ght miles logs are transport- 
] over their tracks. The 
'estern Pacifie also built two 
iles of the logging road, from 
idwell to Bidwell Bar. From 
iis point the Hutchinson Lum- 
'r Company main line has now 
en extended into the moun- 
uns to the point where logging 
ads lead off into the timber. 
The next move of the Com- 
any officials was to secure the 
ieapest possible power. This 
roved to be electricity, pro- 
uced by the Great Western 
ower Company at their Las 
lumas plant some fourteen 
iles distant from the scene of 
gging operations and a simi- 
r distanee from the mill at 
rovile. High tension trans- 
ission lines were constructed 
provide the power. 

In building the logging road, 
lat connects the Company's 


I 


40,000 acre timber holdings 
with their mill at Oroville, the 
rumble of blasting powder and 
the exhaust and whistle of the 
steam shovel awakened an area 
that only a short hundred years 
ago knew the Indians as its sole 
inhabitants. Its first real ex- 
perience with the white men 
came with the gold rush in 1848 
and 49, when red-shirted min- 
ers fought their way through 
the dense timber to reclaim the 
golden metal from the gravel 
of the waterways. A quarter 
of a mile distant from the pres- 
ent railroad of the Hutchinson 
Lumber Company the Indians 
of the old Maidu tribe still meet 
once a year to perform their 
weird ceremonial for the dead. 
Amid the trees that they could 
not use but which the white 
man turns to his advantage, 
they congregated to weep 
mournfully for their departed, 
while chanting sorrowfully and 
with great tears streaming 
down their cheeks. 

A feature of the railroad is 
the wooden trestle spanning the 
South Fork of Feather River, 
which, by means of hinged 
knee-bent construction, gives a 
clear water span of 120 feet, 
supporting the stringers of the 
trestle on 25-foot centers. The 
entire railroad passes through 
country whose beauty is not ex- 
celled by that of any other rail- 
road in the country. It is 
standard-guage, containing 75- 
pound rail on the light grades 
and 85-pound rail on the heavy 
grades. It has a maximum 
grade of 5 per cent on tangents, 
all curves being compensated, 
and has an average grade of 3 
per cent. The maximum cur- 
vature is 28 degrees. 


A 70-ton and a 90-ton Shay 
locomotive furnish the tractive 


power, standard Western Pa- 


ment, clinker, copra, sand, gravel, etc. etc. 


Installation of Merrick Weightometer at a prominent gas and coke company's plan 


NO WEIGHMAN OR ATTENDANT REQUIRED 
GUARANTEED AND PROVEN 


997; ACCURATE 


Ty ical Installation of Merrick Weightometer 


For Information Write 


MERRICK SCALE MEG. CO., 


180 Autumn Street 


PASSAIC, N. J. 
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Receiving to Shipping 


all through the plant—in every depart- 
ment—Cleveland Tramrails will greatly 
reduce the time, labor, ‘and cost of han- 
dling your products. 

No system has ever been devised that 
so adequately adiusts itself to every hoist- 
ing and conveying need requiring two 
tons or less capacity. 

It's easily installed—just likeihanging a 
pipe line. The entire system is standard- 
ized—permitting additions whenever nec- 
essary. Corners can be turned: Carriers 
switched from one rail to another: and 
elevators equipped to hoist carriers from 
one floor to another, It will even travel 
up a 12 degree incline. In fact it will go 
anywhere—from cellar to attic—indoors or 
outdoors. 

There is a Cleveland Tramrail installa- 
tion that will serve your individual needs. 


We would prefer to analyze your plant 
and suggest the proper installation, 
May we? 


Our catalogue may interest you. 


CLEVELAND ELECTRIC TRAMRAIL 
Division of 
THE CLEVELAND CRANE & ENGINEERING CO. 
Wickliffe, Ohio 
Sales Offices: 
R 149 E. L ed St. Farme Ban e 
TA Mt "Detroit, Mich, l ei Fa 


1418 First National Bank Bldg. 
Caicago, III. 
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cific flatears being used for the 
transportation of the logs. 
These ears are all equiped with 
both straight and automatic 
air brakes and the latest im- 
proved type of logging bunks. 

The forest consists of Cali- 
fornia White Pine and Sugar 
Pine. The largest of these 
trees reach a trunk diameter of 
from six to eight feet. To 
bring these great logs to the 
loading piles at the railroad, 
five electric donkeys are used. 
The logs are dragged to the 
railroad by cables. Each of 
these donkeys (which take the 
place of the old steam donkey) 
are operated by 8.900 H. P. 
electrice motor. 

The logging equipment in- 
cludes the five large electric 
compound-geared two-speed 
varders and two electrie two- 
speed loaders, having as auxil- 
iarv units one 30-ton American 
Locomotive erane for loading 
purposes and one 10-ton Holt 
tractor, and one set of Reliance 
high wheels for auxiliary skid- 
ding purposes. The electric 
varders are of the most power- 
ful design and have the highest 
line speeds of any logging ma- 
ehinerv found on the Paeifie 
Coast. 

Arriving bv rail at the mill 
the logs are dumped into a mill 
pond eight hundred feet in 
length bv four hundred feet in 
width and with an average 
depth of eight feet. This pond 
is kept filled from a well, water 
from which is pumped by an 
electric motor at the rate of 
1000 gallons per minute. The 
same well fills a 100,000 gallon 
tank that provides water for 
the extensive fire fighting svs- 
tem installed throughout the 
mill, dry sheds, planing mill, 
box factory and yards. 

All machines in the 305 by 
109 foot sawmill, with the ex- 
ception of the skid lifts, log 
loaders and kickers, are operat- 
ed by individual electrie motors 
of general Electric make. Two 
413 horse-power Sterling type 
boilers furnish the steam re- 
quired, including that used in 
the dry kilns. 

The timbers are sawed into 
lumber by three Filer and 
Stowell band mills ineluding one 
eight foot and two nine foot 
mills. These mills are capable 
of sawing 75,000 board feet 
during each shift. With two 
shifts operating to capacity the 
mill will produce approximate- 
lv 450,000 board feet of lumber 
daily. 


Industry Illustrat; 


With each machine in they, 
equipped with an indi. 
motor and with push bi. 
handy to each operator, 
man in charge has comp 
control of the machine thi: 
operates at all times. 

The box factory is 8. 
wide by 197 feet long, and w. 
not vet completed, will be m 
ern in every detail, and 
have a capacity of app: 
mately 80,000 board fet, 
day. 

The dry shed, which is n 
under construction, but : 
completed, will be 800 fe: 
by 75 feet wide and wil 
spanned by a traveling er: 
which operates over its e 
length. 


The lumber which goes to’ 
dry kiln passes over an à: 
matic electric stacker from: 
green sorting shed and, :: 
coming out of the kiln, pa: 
over an automatic uns 
and dry sorting chain. 

The green sorting shed, 
sorting shed, green stor 
yard, dry shed, planing | 
and box factory are all coun 
ed by a mono-rail system. 

Probably more spectac 
than any other portion oi 
operations, with the excepi 
of the electric logging donk 
is the electric mono-rail sys! 
From the 540 foot greet s 
ing shed the lumber is arr: 
in stacks beneath the trac 
which the overhead, electri 
operated mono-rail ear T 
The mono-rail operator br 
his ear to a stop above the s 
of lumber. Two sets of £ 
fingers are dropped and ho 
beneath the stack of lum 
raised about twenty-five 
forty feet in air and the e 
stack of lumber is carried 
ily to its location in the Y? 

A transfer switch in 
mono-rail system permits 
mono-rail operator to car 
staek of lumber to any de 
location in the yards. Am 
in the yards, the great fin: 
with their load of lumber. 
dropped down, unhooked. 
the lumber is in place. 
same system is used in loa 
the lumber on to ears for: 
ment. 

In all of the operations d 
mill site the plant is s 
strueted and arranged that 
three men will need to Y 
without a roof to protect! 
from summer sun or v 


rain. 
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——lower costs 

—reduced wastage 
larger output per man 
—rmore intelligent teamwork 


improved relations with the work- 
ing force 


more cordial support of managerial 
policies and plans 


HE above are some of the results 
actually achieved in over 500 pro- 
gressive companies through a properly 
conducted program of Foremen Training. 


All are factors that quickly make them- 
selves felt in profit and loss statements. 


The foremen are the key men in your organiza- 
tion. Give them a chance to help you effectively 
in building up profits. 


During the past four years, the Business Training 
Corporation has conducted not less than 80 per 
cent of all the training for foremen carried on in 
the United States. This record is in itself a 
sufficient guarantee that our training course in 
Modern Production Methods is sound and prac- 
tical. It appeals strongly to the foremen them- 
selves. The meetings are conducted by members 
of an experienced lecture staff. The expense is 
moderate. 


To any plant manager or other executive officer 
we will gladly send on request a descriptive book- 
let called “Making Better Foremen." It will 
bring you worth while suggestions for strengthen- 
ing the stability and Ee ud of your business. 
Write for your copy—sent without charge or 
obligation—today. 


Business Training Corporation 
185 Madison Avenue New York City 
ee HU ee 
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GRAPHICS WILL TELL 


This check list of supplies will help you 


Large Rolls of Paper Transported 
by One-Man Crane 


EI c EDEXCO EXSESEME 
GRAPHIC RECORD 
ENSEM SUPPLIES z 
LITT T — 
* : 
EDEXCO MAP MARKERS 
KEW ELUEKB E 
ATEEN din ii Pek 75 
—— e — 
M CORD 
Raw he Rw dee, Benos 28 
F e e . 
— CARD SIGNALS m -H 
corey 9EHAO9|71- 
i ee ARN RERO 
im TAN UE ! T T T OS | 
Sie eens HE accompanying illus- by means of which the one-ma 
akarna POENGS SUTANE OATS r tration shows a one-man crane can be transferred tro 
T: | | LL || || crane of special design em- one I beam to another. B. 
MEN. HOP NER, F ployed in handling large rolls cranes are controlled by t) 
M TENERSE paper and felt to and from operator, who rides on a :« 
à e storage warehouse of the attached to the crane that pick 


EDEXCO CORK MAP MOUNT RARE ER Paraffine Companies Inc., of up the rolls. The crane is pr 
- San Francisco. vided with a pair of hear. 


The crane runs on a series jaws which engage the core 
of I beams bolted to the roof the roll as shown in the phot 
trusses, thereby enabling the These jaws are opened a. 
operator to deposit or pick up closed by jaws are opened ai 
a roll at any point in the ware- the operator’s right hand. A: 
house. soon as the crane operat 

Two tracks extend across lowers a roll to the floor, he r 
the end of the warehouse, over leases the jaws from the cor 
which a second crane operates; by manipulating this lever. 


— PI — 
CELLULAR BOA = i 
SWINGING LEAF FIXTURES 
EDEXCO CHARTING PAPERS 


LARGE SIZE 
LETTER SHEET SIZE 


YEARBYDAYS 
BARGRAPH 

POCKET SIZE 
COLORED CRAYONS 


BOOKS ON GRAPHICS 


EDEXCO MECHANICAL GRAPHS 


MECHANICAL BAR CHARTS 
COMPOSITE BAR CHARTS 

THE REMINDOGRAPH 
SALESMEN'S CONTROL BOARDS 
STOCKKEEPING CHARTS 
PRODUCTION CHARTS 


X SH = LOGARITHMIC 
x + ARITHILOG, SEMI-LOG 


EDUCATIONAL EXHIBITION COMPAN 


327 Custom House ST., PROVIDENCE, 


— -g 


» 


Send me details on items checked above. 


Also here is $1.00 for the 


EXPERI MENTAL SET The telephone system illustrated above sing of the key establishes the circ 


| T D „ x it 
map pins, charting papers, map mount, EDEXCO Primer of Graphics and both catalogs. is in use in several large automobile without requiring action at the. t 
Get this set and see how graphics might fit your own plans. factories. It differs from other inter- end. The man called dos mot ha" 
stop work in order to answer. 


communicating systems in that depi 


Digitized by X.3& 
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“The Foreman is the most vital link in Production A leading official of the DuPont Co. 


Attack Production Costs 


Thru Your Foremen 


The Foreman is the man who has to handle the human ele- 
ment in production—that most sensitive and difficult of all 
industrial elements. Upon his ability to handle men depends 
If the Foreman 
is properly trained in leadership he can inspire the men in 


the loyalty and efficiency of the workers. 


the ranks with enthusiasm and loyalty. 


In addition to dealing directly with Labor, the average 
Foreman, if he 1s to keep pace with the requirements of his 
position, has to do an amount of work and discharge a volume 
of responsibilities big enough to demand the best energies of 
If the Foreman knows his business as he 


a really able man. 


Officer at the U. S. Cartridge Company of Lowell and on the 
staff of the Commanding Officer at the Bethlehem Steel 
Works. For a year and a half he also was Personnel Superin- 
tendent of the Winchester Repeating Arms Company. 
Associated with Mr. Diemer are Messrs. Meyer and Daniel 


Bloomfield, the noted authorities on industrial relations. Mr. 


should, if he is intelligently trained in the handling of jobs and 
in planning and production, he can accomplish more in effic- 


jent and economic production than any other man in the plant. 


Industry is just awakening to the need of bet- 
ter Formanship and production methods. 
Speaking of this, a high and able official of the 
DuPont Company says: 

“Management is almost universally to blame 
for the fact that it has not shown the foreman 
himself how big his job is. As most foremen 
are picked workers who have been promoted 
from the ranks, it 1s natural that they should be 
unfamiliar with many of the executive prob- 
lems with which they must deal in their super- 
visory capacity. This is the big task of today— 
to supply that education." 


Train Your Foremen Under 


LaSalle's Group Plan 


LaSalle Extension University has organized 
the brains and experience of hundreds of in- 
dustrial experts and thousands of Foremen into 
a practical plan of training in Modern Fore- 
manship and Production Methods." In fact, no 
less than five thousand Foremen have contrib- 
uted their experience to this training. They have 
joined with experts and specialists to give 
American industry and its Foremen the result 
of years of study and practical shop experience. 
The result is a "practical-experience" course 
covering thoroly all phases of Formanship such 
as Handling Men; Developing Morale; Hand- 
ling Jobs; Planning and Production; Cost Con- 
trol in the Shop; Routing; Scheduling; Inspec- 
tion, etc. 


Mr. Hugo Diemer, M. E. 
In Charge 


Mr. Hugo Diemer is the director in chief of 
this training. He has been engaged by the Uni- 
versity to give his entire time to the direction of 
this work. During his career Mr. Diemer has 
had charge of production at the Goodman Man- 
ufacturing Co., Chicago, has been superintend- 


ent of the National Motor Vehicle Company 


of Indianapolis, and Head of the Industrial 
Engineering Department, Pennsylvania State 
College. During the war he was Commanding 


The LaSalle 
Foremanship Council 


HUGO DIEMER, Director 


Leroy Tabor, Tabor Manufactur- 
ing Co., Philadelphia, Pa. 

George R. Townsend, Manager, 
International Steel and Ord- 
nance Co., Lowell, Mass. 

Richard A. Feiss, Manager, Cloth 
Craft Shops, Cleveland. 

J. M. Carmody, Production Man- 
ager, H. B. Black Company, 
Cleveland, Ohio. 

Matthew | Porosky, Chairman, 
Factory Management Commit- 
tee, the Holtzer-Cabot Electric 
Company, Boston. 

S. Babcock, General Foreman, 
Power Plant, Westinghouse 
Electric and Manufacturing Co., 
East Pittsburgh, Pa. 

Boris Emmet, Labor Manager, 
Henry Sonneborn and Com- 
pany, Inc, Baltimore, Md. 

Allen B. Crow, Secretary, Society 
of Industrial Engineers, De- 
troit, Mich. 

F. C. Shafer, Factory Manager, 
Penberthy Injector Company, 
Detroit, Mich. 

James L. Ackerson, Second Vice 
President, Merchants Ship 
Building Corporation, Philadel- 
phia, Pa. 

William Bethke, Educational Di- 
rector, LaSalle Extension Uni- 
versity. 

E. F. Dahm, Associate Director 
of Education, LaSalle Exten- 
sion University. 

Meyer Bloomfield, Editor-in-Chief, 
Modern Foremanship Course. 

Daniel Bloomfield, Associate Edi- 
tor, Modern Foremanship 
Course. 


Meyer Bloomfield was formerly director of the Harvard 
University Vocational Bureau, head of the Industrial Service 
Department of the U. S. Shipping Board Emergency Fleet 
Corporation, and Special Commissioner to Porto Rico for the 
War Department. 


The LaSalle Problem Method 


There is no better way to learn than by actually doing. 


That is the basic principle of the LaSalle Prob- 
lem Method used thruout our company--group 
training plan. The members are not only brot 
in contact with real problems of foremanship 
and production within the plant, but are shown 
how to apply principles and plant practice to 
their solution. The LaSalle group plan of 
foremanship training is a quick and effective 
way of increasing production, getting better co- 
ordination of effort, building loyalty and morale 
in the organization, and of making effective 
policies of the management. 

LaSalle training in Modern Foremanship 
and production Methods affords an opportun- 
ity for the management of any industry to se- 
cure, under able and efficient supervision, group 
training within the plant for the foremen, shop 
executives—the men supervising production. 

Increased production of 20% per man thru 
proper training and leadership on the part of 
the foremen has not been difficult of accom- 
plishment. How much of a saving would such 
a result alone mean in your monthly payroll? 

We invite inquiry from plant officials, pro- 
duction managers and executives. Let us ex- 
plain to you in detail just how the LaSalle 
Company-Group plan of training in Modern 
Foremanship and Production methods can be 
installed in your plant. In making request 
for further information you place yourself un- 
der no obligation. Use the coupon—mail it 
now. 


LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 
Dept. 9307-F. Chicago, Illinois 


Please send me a catalog and full information regarding 
the LaSalle Company-Group Plan of Training in Modern 
Foremanship and Production Methods. "This information 
Is to be sent free and without obligation. 
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Industry Illustrated 


DO YOU NEED CONVEYOR HELP? 
—To Replace the “Floating Gang 


1. For speed in unioading cars with or without track hopper. Unloading cars and piling to storage inside or outside with " Line 8 oe MT ee yon 


Tampa Coal Co., Tampa, Fla. B-G conveyors. General Carbonic Co. ,New York City Electric Co., Aurora, III. 


e 


4. Coal Conveyor converted into a moving inspection table by the 5. Breakage eliminated, loading speeded up by a B-G conveyor 6. Especially designed conveyor for loading box cars. Bevis 
National Acme Co., Cleveland, O. Morey Clay Products Co. Ottumwa, Ia Rock Salt Co., Saxe City, Mo. 


Industrial cars, tructractors, etc., can be loaded quickly 5 


7. Faster than a magnet unloading cubes of scrap. Wilkoff g. All wheeling eliminated and stacking made easier with a B-G g. 
shown. Liberty Engineering Co., Chicago, Ill. 


Scrap Co., Youngstown, O. conveyor. White Construction Co., Chicago., Ill. 


Tear out this cornerand mail 


Barber-Greene Company, Aurora, Ill., U. S. A. | 


| am interested in a handling problem similar to 


TALL esc v»  Barber-Greene Company 
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pecially Designed Steam Operated 
Ax Cuts Up Red Wood Bark 


Solving Your 
Drying Problem 


ANY drying problems van- 
ish with the installation of 
a Brecht-Lewis Dryer. Greater 
volume, more perfectly dried 
product, and with lower steam 
consumption and H.P. used— 
that is the remarkable accom- - 
plishment of this new departure 
in dryers which can be operated 
either as a batch or continuous 
5 dryer at a saving over other 


turns out greater volume systems. 
faster, better and cheaper. 


RECHT-Lewis DRYER 


(PATENTED) 


EDWOOD bark is so This steam operated ax has 
tough that it cannot be done away with a erew of men 
up by a saw and as a re- who formerly were emploved 
t the Paraffine Companies in chopping the bark up by 
. of San Francisco have de- hand axes. It takes but a few 


The Brecht-Lewis Dryer opens a new era of economy 
in the drying of all materials of a loose, shredded or 
granular nature. Successfully handles:— 


ned a special steam oper- blows of this power chopper Apple Pomace Coffee Lime Sand 
thie " » d Alfalfa Meal C Marl an 
d ax, which chops the bark to equal the work of a hand ax Beet Pulp - Cork Chips Metal Chips Silica 
i 1 ^ r B * € - > » — 8 M Ni fA . 212 

so that it can be shreaded for an entire day, and the re— N FVV Soapstone 

i Q 1 ‘ " 43 (à 13 a * : p : = e Carb i B G b Packi H eruse 

use in manufacturing pur- sulting product is in better "eee Moda ^ E ,Produets Talc Rock 

868 è . C 1 Product Graphit t Hul obacco Stems 

es. shape for shredding. Chalk nere Gravel Pest Whiting, and 
A Charcoal Gypsum Phosphate many other 

Clays Kaolin Pumice Stone materials 


Leather Scrap Rice 


Three Dryers In One! 


This new design is really three Dryers 
in one; a combination of direct and 
indirect heat dryer allowing heat con- 
trol from three sources— 

1. From the steam drum, 

2. From the jacketed bottom, 

3. Hot air forced in from the 

side coils, 

and is therefore adaptable to materials 
requiring either high or very low tem- 
peratures. 
Hot air under pressure carries away 
the released moisture without re- 
condensation. 


Sectional vi h h e 
improved 5 Lt Wri te f or F ACTS! 


ing and agitating—the secret 
THE BRECHT COMPANY 


of this dryer's efficiency. 
1219 Cass Ave. St. Louis, Mo. 
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Branches: 


New York, N. Y. Cape Town, S. A. 
Chicago, Ill. Buenos Aires, A. R. 
San Francisco, Cal. Madrid, Spain 
Liverpool, Eng. Shanghai, China 
London, Eng. Mexico City, Mex. 
Sidney, N.S. W. 


The Brecht Company, 
1219 Cass Ave., St. Louis, Mo. 


Please tell me, without obligation on my part, how the Brecht-Lewis Dryer is 
adapted to my business, and how it will effect economies for me. 


Quantity of material to be dried daily... ] r RE enr 


Percentage of molsture la. tisxtuté ꝝ ⅛ð⅛? .. 
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Hunt Automatic Rail- 
way car dumping load 
in yard 


How's This for Spee 


This Car will Run — without attendant 
feet, Dump its Load of Coal and Retur 
50 Seconds. 


Quick work you must admit! But that isn't all—there's 
ECONOMY wherever this system is used— and Safety too. 


HUNT AUTOMATIC RAILWAY - 


Absolutely self-acting from time of starting with load, until it? 
empty and ready for another load. . 


Hunt Automatic 
car over storage 
bins 


The cost of operating is confined to one man’s wages. The work 
the loading end fills car and starts it down track, — but does not: 
pany it—it automatically dumps the load at any desired poi 
returns under action of gravity. 


Coal can be accurately weighed without delay or extra expense, E 
ing platfom scales at loading end, (in the tracks). The loader 
the car and while car is running down the tracks, enters the we 
the tally book. " 


e 
4 
> 


Track and supports can be easily erected; the whole system is fre 
any confusion of switches, turnouts, ropes, etc. No loose pieces? 
stolen or lost; nothing to take care of or put away. Cars left} 
used and are ready for work at any time. Good for at least IU 
service without repairs—(We have records of 30 and 40 years). © 


Can also be used for transporting sand, phosphate rock, clay, ores, limestone, salt, cen 
similar bulk materials from railroad cars and vessels to storage bins or pockets. 


The Efficiency, Economy and Safety of the Hunt Automatic Railway is fully 
Booklet 20-3. 


C. W. HUNT COMPANY, INC: 


WEST NEW BRIGHTON, NEW YORK 
New York Office, 143 Liberty Street 


Ernest F. Learned Philips, Long & X 
141 Milk St., Boston 9, Mass. 538 So. Dearborn St., Chi 


Hunt:Automatic Rail- 
way car showing load- 
ing end 
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Coal received by water, is hoisted by a grab bucket on a Hunt mast and gaff and distributed to E Pa SA 
storage under the trestles of Two Hunt Automatic Railways. The utmost economy in ground aa ier 
space is thus secured 
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‘COST REPORT 
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Presenting certified 
figures on the operat- 
ot costs of B-G. Ma- 
chines. 

No of this report written, 
arid or even seen by 
Barber-Greene. 
Finished report as quoted here 
is only I which was de- 


T the plant of the General Carbonic Company, Long 

Island City, New York, 2 men and the Barber- 
Greene conveyors shown do work in 2 1-2 hours which 
formerly took 5 men | 1-2 days. 


The savings in handling costs amounts to $1672.00 a year 
and at the same time the "floating gang" has been eliminated. 


Mr. F. W. Harper, superintendent, reports as follows: 

“Our series of 3 B-G conveyors handle coke at a cost of 
$5.68 a day. This represents a saving of $1672.00 a year over 
the cost of handling and storing the material in our yard by hand. 


e have a 1 200 ton storage bin which it would be impossible 
to use without some hind of conveyors for loading it and the smal 
tonnage handled would make pivoted-bucket carriers too expen- 
sive. The alternate method would be to store our coke in the 
yard. This is what we used to do, and originally handled all the 
material by hand." 

Exact cost figures on this job are given in a report prepared for us by - 


the H. P. Gould Company, industrial auditors. Mr. Harper has certif 
these figures. It is easy to send the coupon. Tear it out and send it today: 


Barber-Greene Company 
470 W PARK AVE. AURORA, ILLINOIS © 
Branches rn Most Principal Cities | 
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A Message to Executives 


OW much would you be willing to pay for an organization 
of men who have been specially trained for production work? 


YOU have the men—We have the method—and it does 


not involve a single dollar of expense on your part. 


Your problem is to get volume of production at low cost. To get 
volume you must get standard quality, and uniform operation. For 
certainly every sale starts in the plant. If your methods of purchas- 
ing, handling materials, planning and scheduling production, laying 
out equipment, generating and distributing power, controlling labor, 
and establishing costs are not sound, then your sales department 
cannot function successfully in the face of intelligent competition. 


Economical production is possible only 1f the key men and depart- 
ment heads in your organization are equipped to get close to 100% 
effectiveness out of your material equipment, and out of the men they 
supervise. But the key men usually know only those things about 
production work which they have learned by personal experience in 
one or possibly two departments, and in just one branch of manu- 
facturing. 


a x 


Give to them a comprehensive knowledge of methods and principles which have 
been successfully established in many other plants, and in other branches of manu- 
facturing, plus a perspective of the activities of all departments in a modern industrial 
organization arfd acd will constitute a more dependable, a more intelligently working 
organization. They will direct the men under them more effectively and they will 
help you directly to solve those problems which are arising eve day-i in your plant. 


The Industrial Extension Institute has been co-operating with many industrial or 
ganizations by training their men through the Factory Management Course and Service. 


This is a thoroly practical course in industrial engineering and management, pre- 
`’ pared by more than 100 industrial specialists of national reputation. Each one of these 
men has put into th& Factory Management Course and Service those essential things 

in the way of meth@d and principle which he has demonstrated as puccessful and 
`- practicable during his many years of practice in the industrial field. 


The successful expesence of other large industrial organizations in having the train- 
ing "brought to their men should indicate the — of strengthening your own 
organization. 


de “Tf you will telephone or write to the Institute one of our directors will be: glad to. 
f arrange, an interview for further details of our plan, which means no expense to vou. 


i 


INDUSTRIAL EXTENSION INSTITUTE 


9 East 45 STREET, New York CIty | 
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Industry Ilustrate 


THE MOST ECONOMICAL 
AIR COMPRESSOR AND V ACUUM PUMP 


NASH 


HE HYTOR COMPRESSOR is valve- 
less, has no gears, loose moving or recip- 
rocating parts, no piston packing to re- 

new, no cylinders to lubricate and no bearing 
adjustments to make. 


The rotor, the only moving part, is cast in 
one piece, the blades being rigidly reinforced 
by shrouds. The rotor is mounted on a short, 
stiff shaft supported at each end by the high- 
est grade annular ball bearings mounted out- 


side of the casing. 


As the peripheral clearance is large, there is 


 HYTOR 


SHAFT MOUNT. THE ROTOR IS THE 


ED ON ANNULAR ONLY MOVING PART 
BALL BEARINGS 
BALL BEARINGS AND CAST IN ONE 


SIDE OF CASING SHROUDS CAST IN. 


- 
—— LARGE CLEARANCE 


1 
`$ 
PA 
N 
* ^ 
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OUTLET PORT 


PUMP 


o v INLET 
no possibility of the ends of the rotor blades 


coming in contact with the casing. 
The original high efficiency is maintained in- 
definitely in continuous service. 


The air is thoroughly washed during com- 
pression and contains no oil. 


DELIVEJRED FREE 
PULSATION BE 
JSE AT LEZAST SIX 
ES ARE DELIVER. 
IMULTANEOUSLY. 


ROTOR RUNS IN CASING 
WITH LARGE PERIPHERAL 


CLEARANCE. NO SLIDING 
Hytor compressors occupy very much less VANES NOR INTERIOR LU. 
BRICATION. 


floor space and are much lighter in weight than 
reciprocating compressors. They run without 
vibration. 


The cost of installation is greatly reduced 
as no expensive foundations are necessary. 


No expert attendance is requires as there 
are no adjustments to make. ‘The cost of up- 
keep is negligible. 


A ROTOR in hydraulac balance 
revolves freely in an elliptical cae 
ing filled with water. The water, 
turning, with the rotor, and cor 
strained to follow the casing by 
centrifugal force, alternately re 
cedes from and is forced back into 
the rotor, twice in a revolution. 
As the water recedes from the rotor 


Hytor compressors are quiet in operation. 


This celluloid it draws in air through the inlet 
device ports. When the water is forced 
hic dev back into the rotor by the converg 
i € y 
wit mo ing casing, the air is first com 
rotor clearly pressed and then discharged through 
. the outlet ports. 
the operat- 
ing prin- 
le. 
cip f At pressures up to and including 
Send for 
15 lbs. per square inch, and vac- 
your uums up to 20 inches of mercury, 
copy. the Nash Hytor affords the simp- 


lest and most economical means for 
handling air or gas, for all of the 
usual purposes where air under 
pne is required, and they can 

e used on many special services for 
which the ordinary compressor is 
not adopted. 

It is common practice in hand- 
ling mildly acid vapors to re-circu- 
late thru the pump an alkaline so- 
lution for the protection of the cast 
iron structure of the pump. In 
handling chlorine gas, concentrated 
sulphuric acid is re-circulated. 

Kir handled by the Hytor is de- 
livered absolutely clean and free 
from dust or oil; a great advantage 
in the agitation of good products or 
in absorption processes where dif- 
fusion of air is accomplished by 
blowing thru filters, porous blankets 
or small orifices. 


e 


= 7 
NASH ENGINEERING: CO. 
SOUTH NORWALK, CONN., U.S.A. 


Please send graphic device also 
bulletins covering No. 1 
Nash Hytor 
Compressor di- 
rect connected 
to electric motor. 
Capacity 100 cu. ft. 
per. minute. 


g Hytor Air Compressors 

g Hytor Vacuum Pumps 

a Return Line Heating Pumps 
g Boiler Feed Pumps 


wo i NASH ENGINEERING CO. 
ome 80. NORWALK, CONN. U.S.A. 
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Today's Cost Cutting Tools 


qd change and men and meth- 


ods change with them. 


Today the center of interest in 
cost reduction is the process as a whole. 
Ten years ago it was the individual ma- 
chine. 


For example: 


Just about ten years ago, before there 
was such a thing as war-production or 
“cost-plus,” the General Manager of a 
large manufacturing plant was told by 
his president that somewhere, somehow, 
production costs must be reduced—the 
where and the how, being for the G. M. 
to discover. The experience was not 
unique. It was, in fact, typical of the 
experience of hundreds of General Man- 
agers and Plant Superintendents; and his 
reaction to it, too, was typical. 


This typical General Manager of ten 
years ago scoured the machinery market 
for machines that would better the per- 
formance of those in his plant. He 
speeded up, wherever possible, the indi- 
vidual machines; studied the individual 
operations with a view to saving time or 
labor on any or all of the operations per- 
formed; studied the layout of his ma- 
chines, to secure better grouping and in 
some cases to put several machines under 
control of one man instead of two or 
three. By dint of any or all of these 
things—dispensing with an operative, 
cutting a few seconds off an operation, 
increasing the production of some of his 
machines—the General Manager of a 
decade ago brought his production costs 
down another notch. 


But this was ten years ago—and a vast 
amount of industrial progress has been 
written into these ten years. 


The problem today is not the same 
asit was ten years ago. The past decade 
has seen a perfection of machine design 
undreamed of before. The modern 


plant already has installed the best ma- 
chines available for each of its opera- 
tions. Moreover, these machines are ca- 
pable of producing, in most cases, in ex- 
cess of the plant's ability to use their out- 
put. There is scant hope of cost-cutting 
through better machines. Again, the 
modern plant has taken care of layout 
and grouping of operations; has already 
trimmed the seconds from its time per 
operation; has in most cases dispensed 
with every non-essential operative. 


The General Manager of ten years ago 
was like the man who couldn't see the 
forest, because of the trees; his problem 
was one of perfecting the individual op- 
erations. Today, his problem is the pro- 
cess as a whole: with the individual steps 
perfected, it is the gaps between these 
steps, that must be attacked. 


_ Every place in the plant where a man 
lifts or carries a part in process, there is 
waste. Every time a man picks up a part 
and puts it down, there is waste. Every 
place where partly finished stock accum- 
ulates, there is waste. And every time a 
machine is held up while work is being 
brought to it, there is waste. Waste of la- 
bor, which cannot compete with machin- 
ery in lifting or transporting; waste of 
time, through lack of co-ordination of all 
elements in the entire process; waste of 
money, through the staggering sums tied 
up in partly finished materials—money 
which must bear interest charges for ev- 
ery day these materials take to become 
salable products. 


Shop trucks, lift trucks, cranes, hoists, 
conveyors—these are the transportation 
tools of cost-reduction today. Not mere- 
ly in the speeding of individual opera- 
tions, but in the speeding and co-ordinat- 
ing and synchronizing of the whole proc- 
ess, lies today’s broad path to lower costs 
of production. 
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What Ford Is Doi 


BY JOHN H, 


T has been well said that 
visit to the great River 
Rouge plant of the Ford 

Motor Company is necessary to 
provide the completion of a 
well rounded industrial educa- 
tion, beeause one ean think of 
almost any problem in the ef- 


feetive utilization of moder; 
machinery in making an = 
neering produet, and forthyit 
find the answer to that 
lem in one or more of the for 
ty-three buildings and depart 
ments of this plant. Unlih 
other machinery or- motor ci 
building establishments, Poni 
at River Rouge, carries his 
manufacturing process all th 
way back to the basie raw ma 
terials—iron, coal and lime 
stone. | 
Thus, the River Rouge plan 
of the Ford Motor Company i 
virtually one huge machin 
(taken in connection will 
Highland Park and the mam 
widely distributed assemblin 
plants) for converting or 
coal and limestone into the 
tors, trucks and motor cats 
Such an exceptional plant mi 
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(1) 

starts with the basic 

terials, iron and coal. 

shows a pile of ore at one of the 
Ford mines. 


The Ford industrial chain 
raw ma- 
This view 


(2) Above—The southwest. end urally presents features of in 
of the River Rouge Ford plant, vids " 

showing (at the extreme left) terest above and beyond thos 
the *High Line," and in order found in more conventional en 
from left to right: the Coke g : > 

Screening Building, the D. T. & gine ring works, to say 

I. Railway Shops, Coal Breaker ing of the interest which al 
with Conveyor to Coke Oven 

Coal Pocket, Coke Ovens, Coke ways attaches to a Ford m 
Oven Stack, and Coke Quench- dertaking. 


ing Tower, 


Henry Ford as demonstrate 
bv his works, is undoubted: 
an outstanding industrial gm 
ius. Steady growth of li 
company from a small beg 
nng nineteen years ago 
present almost ineoneeiy 
proportions (in Detroit alon 
the Ford Company employs 0y 
er 80,000 men or elose to one 
quarter of the entire workin) 
population) demonstrates thi 
fact conclusively. During thi 


(6) Below—A section of the By- 
l'roduct-Plant Pump-House, giv- 


XY + 
Ma — * 
> 


o 2 
^"-— o 


= —— —— i ST S CA i 
i n ä ee a ; 
222 UM ETT, EAE 


prone 3-9 


s-am — 


(3) Central Power Building at 

. River Rouge. Its four 330 ft. stacks 

, are to be supplemented by, four 

more, giving the plant over one 

hundred thousand kilowatts power 
production. 


(4) At the right—A block of Coke 
Ovens are shown at the left of this 
view, with mains which convey the 
gases to the by-product plant. Pro- 


ducing a daily average of fifteen : 


hundred tons of coke, the plant re- 

covers some 22,000,000 cubic feet 

of illuminating gas, 10,000 gallons 

of motor benzol and many tons of 
tar and fertilizer. 


(5) Below—The foundry at River Rouge— 
largest in the world—where, by means of 
moving platforms and conveyors, some 1,500 
tons of iron are melted daily. 
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ing an idea of the scale of opera- 

tions. These pumps are used only 

for circulating ammonia liquor for 
by-product extraction. 
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and How He Does Ít 


VAN DEVENTER 


eriod of nearly twenty years 
his company has never exper- 
enced a strike. 

River Rouge is the latest of 
he big Ford developments. 
ocated on the river which 
ears that name the plant ex- 
ends for a mile and a half in 
mngth and three-quarters of a 
nile in width. It is a busy 
rea crammed full of the most 
p-to-date and ingenius ma- 
hinery that money ean buy 
nd brains develop. But con- 
rary to the general conception 
f those not acquainted with 
us plant scarcely ten percent. 
[ this machinery can be des- 
mated as ‘‘special.’’ 

From the huge coal and ore 
nloaders on through the coke 
vens, blast furnaces, power 
ouses, foundry and machine 
1ops, all of this machinery is 
»ordinated into one big ma- 
ime by a remarkable svstem 
mechanical transportation. 
aw materials, castings, coal 
nd coke, machined parts and 
mstantly growing assemblies 
ow through this plant in me- 
nanical streams. Transpor- 
ition sets the pace for produe- 
on and no one can well or 
ng outwit a mechanical pace 
iaker. Defective machines 
nd delinquent men are quick- 
and automatically revealed 
v this sytem and production 
ecomes a formula in which 
lineal feet of transportation 
er minute is the principal fac- 
d 

* * 

The Engineering Magazine 
ompany, publisher of Indus- 
rial Management and Indus- 
ry Ilhestrated, has been af- 


5 FUE " Ac 
p ~" 4 » » AA zat ** JA 
— aru uy ines 
LE ~ * 
Ux * AY * 
* 


» 
78 SES ON 

"T. * * 
2 


forded the exceptional privi— 
lege of studying and describ- 
ing this latest and most signifi- 
eant plant of the Ford Motor 
Company, just as it was privi- 
leged eight years ago to study 
and describe the great High- 
land Park plant of this same 
company. The presentation in 
this issue of Industry Illustrat- 
ed and in other issues to come 
will be supplementary to the 


(8) The concrete primary storage 
coal, iron and limestone on 
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(7) A huge Mead-Morrison unloader of 625 
tons-per-hour capacity, of which two are used 
in handling coal coming to the plant. 


bins, for 


arrival at the 


plant. The two ore bridges transfer these 
raw materials to transfer cars on the high 


line. Coal arriving 


dropped 


through the open girder trestie directly into 


the bins. 
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(11) In the center of this picture is 

the *car dumper" which, as shown in 

the adjoining illustration, picks up à 

loaded coal car and dumps its con- 

tents into hoppers. From here the 

coal goes via conveyor to the breaker 
, building. 
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(9) Drop bottom cars may be dumped 
directly into the huge concrete stor- 
age bins at River Rouge. As shown 
in this picture and the preceding one, 
the “elevated railroad" overhanging 

the *High Line" makes this easy. 


(10) One of the bolt conveyors 
used on long distance coal and 
coke transporting. With a ca- 
pacity of 640 tons per hour, 
this conveyor is typical of sev- 
eral used in this huge plant. 
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(13) The crusher which re- 

duces the large coal for cok- 

mg, delivering it to conveyor 

for carrying to the mixer 
room. 


(14) Above—Mechanical mix- 
ing table, where coal for cok- 
ing is mixed according to proper 
proportions of high and low 
volatile coals. From here it 
passes to hammer mills for pul- 
verizing. 


(15) Above—After pul- 
verizing, the coal goes 
by conveyor to the 
charging bins; whence 
it is delivered to the 
coke ovens by elec- 
trically driven charging 
cars as shown here. 


(16) A block of coke ovens with guide“ 
and hopper car in place to receive a fin- 
ished oven-full of coke.  Heceiving its 
charge, the electric hopper car runs to 
the quenching station, where the coke 
is quenched, and then back to the coke 
wharf where its fifteen to sixteen tons of 
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(12) Giving the coal its initial preparation for 
coking in the Breaker Building. Broken coal 
passes through the inch-and-a-half mesh 
screens, While the larger pieces pass on to 
the crusher. 


(18) The cast-iron-plate floor of the coke 
wharf is so inclined that the coke dumped on 
it slides down to the distributing gates. Here 
the conveyor-transportation of the coke begins. 
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(17) Below—A ‘view of the coke ovens 
from the side opposite to that which 
the coke hopper car traverses. The 
electric “pusher,” by means of a huge 
power operated ram, pushes the ove! 
full of coke into the hopper car s 


tioned opposi e. 


coke are discharged by gravity. — 
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(20) Various sizes of 
screens and bars are 
used to grade coke that 
has passed the foundry 
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(19) One of the foundry screens, where the 
coke is separated according to size and de- 
livered to the proper conveyors. 
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(21) Not far from where coal started on 

its travels, the coke finishes its journey. 

Here are the hoppers and belt conveyors 

under the “High Line," from which all 

coke (except foundry coke) is delivered 
to the High Line. 
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(24) A general view of the “Sulphate 

Plant,” where the ammonium sulphate, 

second by-product of the coking process, is 
recovered. 


(22) There are more than ten miles 
of pipe in these coils, which are used 
in cooling the ammonia liquor after 
it has sprayed the hot gases from 
the coke ovens to extract tar. 


(23) At tlie left—The tar extractor, 
where the gases pass through small 
orifices and by natural expansion 
give up their tar in small globules 
upon striking the smooth surfaces 
beyond the perforations. 
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(25) At the left—An overhead travelling 

crane operating on the tracks seen at the 

top of this sulphate storage room, handles 

the finished fertilizer by means of a grab 
bucket. 
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(29) The light oil, remaining 
in the by-product gases after 
removing naphthalene, can- 
not be removed by direct 
cooling; but by spraying with 
“straw oil,” this light oil is 
removed—somewhat as mer- 
cury assists in recovering 
gold or silver. 


(31) The engine driven 
rotary pumps at the right, 


furnish the motive power for. 
circulation of the “straw oil.“ 
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(27) Another view which gives an idea of the tre- 
"mendous scale of operations at River Rouge;—the 
two huge sulphuric acid tanks, of 150,000 gallons 
capacity, which contain the acid used in the satura- 
tors for the extraction of ammonium «sulphate. 


(26) At the right—The ammonia 
in the “cooling and scrubbing” 
(latter stage of tar extraction) is vapor- 
ized in the ammonia concentration stills 
shown here; adding this ammonia vapor 
to the gases entering the saturators, in- 
creases the yield of fertilizer. 


(28) At the left—After leaving the sat- 

urators, the gases (already freed from 

tar and ammonia) must be cooled—by 

spraying with water—to precipitate the 
napthalene. 


(30) This is the circulation tank, ad- 
jacent to the decanter, shown at the 
right, where the “straw oil” is stored 

for recirculation. 


(32) After distilling the combination of . 
"straw oil" and light oil to release the 
latter, the straw oil is then cooled in 
coils, as shown here, to be recirculated. 
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presentation of the Ford prin- 
ciples and practice now appear- 
ing serially in Industrial Mani- 
gement. The adequate des- 
eription in any form of sucha 
vast and variegated undertak- 
ing is diffieult. 

The conception of seope of 
the enterprise and its extent 
can best be conveyed pictorial- 
lv. The principles underlying 
the operation of the various 
departments and the methods 
employed in them to produe 
a high quality product at an 
exceptionally low eost must be 
conveyed largely through text. 
Upon the pictorial background 
of Industry Mustrated we 
hope to paint a realistic pic- 
ture of the great River Rouge 
plant—a picture that will be 
the next best thing to a per- 
sonal visit, while in Jndustna! 
Management we are undertak 
ing simultaneously a careful. 
detailed and thorough study o! 
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(33) At the left—The cooled 
straw oil, before recirculation, 
is decanted to remove the water 
it picked up in cooling. The oil 
is decanted in the decanter 
shown here, which is elevated 
above the circulation tank and 
“muck tank" on either side. 
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Ford operation and manage- 
nent. 

So vast in extent and scope 
is River Rouge that we might 
fill all the pages of this issue 
from cover to cover with care- 
fully selected illustrations with 


at 
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out fully covering our subject. * | | | 
When one visits this great 113 ts * | SEEN Sea 


plant, if he is to really see it 
and comprehend it, he must 
study it in sections and distri- 
bute his visits over several 
days at least. Otherwise his 
mind will become confused 
from seeing too much at once. 
On the same principle the read- 
er’s visit to River Rouge 
through the medium of Indus- 
try Illustrated must be in sec- 


(35) Above—From the condensing 

coils shown at the left of the above 

picture the light oil goes to the sepa- 

rator (in the center) where it gives 
up its water. 


(36) At the left—The light oil 
vapors, separated from straw oiin 
the stills, are passed through water 
condensing coils, then to a sepa- 
rator which removes the water, 
and the clean light oil passes to 
measuring tanks (shown here) and 
on to storage. 
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(Continued on Page 46) 


(38) Below—These compressors are 

employed for pumping the enriched 

illuminating gas to the municipal 

gas station, whence it goes into the 
city mains. 
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(37) Above—llluminating gas is the last of the by- 
products obtained from the coal. About 87 percent 
of the gas produced at River Rouge is used in indus- 
trial heating processes within the plant. The sur- 
, EN viget ee - plus, after enriching with light oil vapors to the req- 
N uisite candle-power and B. T. U. standard, is sold to 


um “ad the City of Detroit. 
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What Suggestion Systems Have 


Accomp! shed 
Some Worthwhile Ideas Developed by the Rank and File 


By APPLETON STREET 


"VE read a lot in the in- is the tangible return in ac 
dustrial papers about ceptable, workable suggestions, 


suggestion systems,’’ 
said a successful factory mana- 
ger recently. I've read about t 


What sort of suggestions do 
employces make? What actua 
results have been accomplished 


^S NS eoe ^ Doc pM." eee 


how to organize a suggestion | through the offer of prizes for 
system, how to equip it and | | ideas? That, after all, is the 
carry it on; how to stimulate £ | question of first interest to à 
suggestions from timid employ- © manager who is considering 


ees; how reward suggestions, 
the relative value of cash prizes | | 


X 


the introduction of a sugges. 
tion svstem into his plant. 

In other words, while I 
know fairly well what a sugges- 
tion system is and how it is in- 
stalled and operated, I’m not 
convinced yet that it is worth- 
while.“ | 

This is a valid objection. No 
factory man is interested in à 
suggestion system for its own 


and other kinds; how to break d 
the news tactfully to an unsuc- 1222 
cessful suggestor; and so on. 2 
I think I know pretty well how 
to install a suggestion system. 
But what I haven't read in 
any of the papers is an account |. B 
of the results. Oh, of course = 
— 22 — ee e 


there is mention of some ocea- 
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: : : EFE Ribbon-reversing mechanism, showing the coil b E 
sional improvement initiated e va ANO. off: sake, but only for the result: 
in this way, and there | | 1 which it will bring. 


is always talk of the 
intangible results the 
stimulation of em- 
ployee interest and 


How to install a sys- 
tem is secondary to the 
question: Is it worth 
installing? And so, as 


good will. But what I At the right the old style coil spring; at the a result of this chance 
should like to know left, the flattened eyes that cured the trouble 0 bj eet1o n, which 


in the mechanism shown at the top. 
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Below—When the box is full, 

the metal compartment box 

is removed; leaving the keys 
in orderly array. 
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These register keys used to come from 

the polishing machine as shown here. - 
after which they had to be laid 

straight by hand. The only way these rezister keys can 

now go into the box, is by aligning 

themselves—saving the extra work. 
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Four men and much 


we ran across in the course of 
an inquiry into the various 
types of suggestion systems, 
we are going to make this arti- 
cle entirely an account of re- 
sults—a report of successful 
suggestions submitted by em- 
ployees and put into practical 
use in the plant. 

At the outset it is important 
to recognize the obvious limita- 
tions. A suggestion system 
will not turn the working force 
into a group of Watts, Ste- 
phensons, Whitneys, Edisons. 
and Westinghouses. Normally 
only a small percentage of the 
suggestions offered will be 
practicable, and of these only 
a fractional part will be of out- 


disturbance 
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of sur- 
rounding work, under the old method of re- 
pairing and re-packing radiators. 


standing value. 
Too often a plant 
manager expects a 
suggestion system 
to work wonders and trans- 
form plodding workers into 
brilliant innovators, whereas 
all it can do is to stimulate lat- 
ent initiative and get the work- 
ers to think constructively and 
in terms of improvement. 

This thought of improve- 
ment at the beginning may take 
the most obvious and trivial 
forms. There will be sugges- 
tions reporting a leaky faucet 
in the washroom, a broken 
floor, a dirty window, or some 
other such fault. Some. educa- 

(Continued on Page 66) 


4 
t 


] 
4 E 
n: 


eis GC. 
ves 


Above—an oil burner developed in a plant's 


own plumbing shop; used in heat treating. ' 
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Tins Sine rig and noist enables one man to attend 
to radiator repairs, with a minimum of disturbance 
to work in the immediate vicinity. 


At the right, a switch lock lever which neces- 
sitated taking out cam line and retiming, when 


replacing lever. 


By making it as shown at the 


left, this trouble was done away with. 


At the left—two more burners developed by 
employees at the same plant as cited above. 
These burners are used in various production 


lepartments and are both cheaper and better 


adapted to the work. 


telephone 
ten keys, as 


Above is a 
frame with 
formerly built. An em- 
ployee discovered that a 
majority of systems used 
only four keys; so the 
frame is now made as 
shown at the left. 
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Oil, 


Power Generation 


IL fuel when compared 
with eoal possesses one 
advantage that has not 

been stressed—it is not ham- 
pered by tradition and hapha- 
zard development to anything 
like the same degree as coal. 
Oil fuel came into the indus- 
trial field sufficiently “late to 
benefit from the mistakes and 
experiments made with coal; 
there was less of the **cut and 
dry’’ and more of scientific and 
engineering knowledge in the 
very beginning. As a result, de- 
velopments in oil burning have 
been extraordinarily rapid. 
There is no question but 
what fuel oil would entirely 
supplant coal, except for two 
factors: the available supply, 
and the price. There is an un- 
ending controversy as to the 
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Industry Illustra 


as a Fuel for Steam 


By W. THOMSON LEES 


former; some eminent autho. 
ities maintaining that our u 
developed oil resources ar 
practically unlimited, while 
others, equally eminent, stale 
that there isn’t enough oil ty 
last a century. In the light of 
past history on such matter 
however, it would be wellt 
take the pessimists’ predi 
dictions with a grain of salt- 
especially when we consider 
the vast shale deposits, as vt 
practically untouched, an 
which require but applied in- 
ventive genius to make then 
yield their oil at a reasonable 
cost. 
The question of price has 
© alloway i been a serious one. Oddy 
Scene in the oil fields of Southern California. Once enough, it has been not so muh 
oil is ipt ape f involve a matter of high price as of 
fluctuating price. Whereas ti 
price of coal. 
though it ha 
mounted, has bee: 
COST OF OIL PER GALLON (LBS) IN CENTS steady and pr- 
dictable over a 
period of months. 
the price of tw 
oil has varie 
within wide lini: 
over a period 6i 
mere days. Mi 
has there been an 
assurance of : 
maximum limit o 
the price of fuel oi 
during a coming 
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COMPARATIVE — (0s! 

OIL VS. COAL PE 

THOUSAND POUNDS 0! 
STEAM. 


Knowing efficiency unde 
which plant is operas 
on oil or coal and t^ 
calorific value of the fur’ 
the evaporation per pou 
of coal or oil may ^ 
found by following wr! 
cally the efficiency 
ordinate, to the straizh 
line showing the calorif 
value of fuel, and the 
running horizontally ' 
the right to evaporatio 
per Ib. of fuel I th 
cost of fuel is known, co! 
tinue the horizontal to t 
curve representing c 
fuel and then vertically ! 
the scale of cost P 
thousand Ibs. of stean 
Ex.—Efficiency is 7 P 
cent with an oil fuel ‘ 
18,000 B. t. u's, and 0 
costs 3 cents ped BAM. 
va on 

COST OF COAL PER TON (2240 LBS) IN DOLLARS | then thé evaporation, 
ö Ibs. steam about 27 cent 

Same method for coal. 
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“Capping” a gusher in the 

modern way. This one was 

choked off in seven minutes; 

saving thousands of gallons | 

of oil, which used to be wast- 

ed while a new well was 
brought under control. i 


twelve months or more. Ob- 
viously, this uncertainty has 
operated to discourage a num- 
ber of interested power men 
from changing their plants 
over. 

In the past, too, the execu- 
tive in charge of the average 
industrial plant has had little 
detailed knowledge of power 
generation. It has been the 
general practice to consider 
the power plant as a separate’ 
domain—a more or less inde- 
pendent kingdom within the 
works, under complete charge 
of the power engineer. And 
only the more progressive of 
power engineers has kept 
abreast of recent develop- 
ments; there are still a great 
many engineers in charge of 
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power plants, who are so i 
steeped in traditions that only | 
an earthquake could shake | 


them loose from their convic- 
tions—these convictions being 
that there never was, is not, 
and never will be anything but 
coal as a primary heat source 
for power generation. Only an 
awakened interest on the part 


At the right—-Sectin of a com- 

pleted pipe line. These lines run 

from oil well districts, often 

hundreds of miles, to the re- 

fineries, furnishing a cheap, 

rapid means of transporting the 
crude oil. 
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© Galloway 


j Typical tank cars, used to transport the 
3 oils from the refinery to consumer. 
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(Courtesy of “The Lamp’’) 


Installating a pipe line through the 
“wilds.” The men are here cement- 
ing a section of the line. 


of the man higher up, ean force 
these men to see the light; and 
that awakened interest is be- 
ginning to make its appear- 
ance as a result of the closer 
scanning of  balance-sheets — 
which carry an ever-increasing 
charge for power. 

It is easy enough to figure 
the evaporation secured from 
a given number of tons of coal, 
as compared to the evaporation 
obtained from a given number 
of barrels of fuel oil. It is 
easy to figure the brake-horse- 
power-hours for a_ specified 
quantity of fuel oil, as against 
the horsepower hours for speci- 
fied amounts of a specific 
grade of coal. But these fig- 
ures mean something only 
when we can convert them into 
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Loading ranks (Sinclair Oil Refinery, East 
Chicago) by means of which tank cars are 
filled expeditiou 
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‘Courtesy of S. F. Bowser & Co.) l 
sy (Courtesy of 8. F. Bowser & Co.) n | 


Above-ground oil storage tanks. 

Similar installations are used at 

power plants where oil-fuel is 
burned. 


Underground storage, such as 

is a radically different propc 

from the space-consuming 
yard or pocket. 


strikes, nor does it, 
offer a universally ap 
remedy for high coa 
As stated in a previou 
there is no single, ma 
tion to what has be 
our power crisis; buta 
of the answers—of i 
importance, and ca m 
mediate application 1 
many instances. 

The automotive 
from its start, has b ae 
the most progressh 


terms of eost. Abstract com- 
parisons are well enough for 
the enthusiast and the ex- 
perimenter, but what Indus- 
try needs — what the whole 
world needs—is cheaper power. 
If tomorrow we could produce 
power in unlimited quantities, 
at half the present cost, civ- 
ilization would accomplish a 
century's growth overnight. 
Not merely industrial pro- 
cesses, but the whole social 
strueture would be revolution- 
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» J , (Courtesy of Wayne Tank & Pump Co.) p" 
ized for mankind's immeasura- One hundred-thousand-gallon tank at ern industries; yet, even with 
ble benefit. the Moline Malleable Iron Co., St. its progressive ideals and far- 
Charles III. Oil is pumped from tank ui n : JE " 
Fuel oil, in the present state cars into this huge field tank, from which Age: 9 5 it M pic pe 
it goes to a 20,000 gallon underground Try a long time to Strike ou 
v ORES Oui; DANE PEL SO SIS: NUS away from the traditions in- 
answer to recurrent coal nen from there. y 


| herited from its aneestor—the 

— " carriage makers. Some of the 
Bei LN MEE SA Jj first automobiles aetually had 
AUT MIU E SUME whip-sockets on the dashboard 
| —not because they were of any 
| use, but because pleasure vehi- 
| cles had always been made that 
way. Ridiculous as that ide 

seems today, it is m 

ridiculous than a g € 
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(Photos, Courtesy of Wayne Tank & Pump Co.) 


Motor-driven impeller type pump which 

handles the oil for the installation at the 

Moline Malleable Iron Company. All pipes 
are in covered trenches. 


One of boilers at the Moline plant, show- 
ing piping from trench to burners under 
the boiler. 
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blique Methods Bring Orders 


Tue Value of Displays that Do Not Attempt to Sell 


- n By KATHRYN MADDOCK 
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Heinz started “oblique selling” at At- 

lantic City thirty-five years ago, with 

one building which has since grown 

into a pier. Six thousand pickle cus- 

tomers flock there each day at the 
height of the season. 


IS selling equipment is 
not extensive, but he 
does have a baseball 
scoreboard to bring pennies his 
way, does Izzy, the little news- 
boy of capacious lungs who 
holds forth at the corner of 
the Plain Dealer building in 
Cleveland. He started it one - ES — | 
day by scrawling the results, "t the --P T = a 
inning by inning, with a piece E: n? "Tat : 
of ehalk on the corner of the | — Bi" d IT J 
— big granite building. It made a i tay SEM SOIT: 
Some shop, the perverse pube gives d thowanas'az hit with the crowd that roots {here is no eash register In this shop, which neverthe. 


dollars worth of business every year. for Tris Speaker; he repeated and to manufacturers who use their goods. 
it the next day, and the next, 
and the Plain Dealer folk, 
recognizing that it was a 
good newsboy venture, 
contrived him a sure 
enough bulletin board, 
with stylish lettering by 
ZLAC AE a member of the art de- 
W"| partment, Izzy Adler's 
Score Board," to take 
the curse of the chalk 
serawls from off their 
good-looking building. 
Izzy says it pays. 
Which is just another 
(Continued on Page 28) ĦA 
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Here the crowd stops to 

watch a cigar-maker at work, 

and hear him explain the 
process. 


The newsboy with a baseball 

score-board sells more papers 

than his competitor with 
none, 


— 
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r " ` i Dn 


b y ike MATS 


Aerial photo, showing how Garden 
Pier is entirely occupied by Na- 
tional Advertisers. The Breakers 
Hotel faces the pier. Heinz Pier 
at the upper left corner of illus- 
tration. 
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The Modern Telegraph--Its 
Methods and Operations 


By H. W. RUSTIN 


r r ——— —7— — ) [INCE the first practica 
* — demonstration of the tel. 
5 ; 1 graph by Samuel Morse in 
d 8 1837 innumerable improve. 

j ments have been made—hi 


fundamentally the telegrapl 
has not been changed. 

As early as 1832 Professor 
Henry had invented a bell-tel- 
graph, providing for the re- 
cording of messages by sound. 
The receiving apparatus was 
exceedingly simple, consisting 
of an electro-magnet the arma- 
ture of which struck a bell. 

Morse's invention superse(- 
ed this and his first instrument. 
used on the Baltimore-Wasi- 
ington telegraph line, was seli. 
recording, having a pen at 
tached to a pendulum that was 
actuated by an eleetro-magie 
and producing a series of long 
and short lines on a strip o 


First telegraph instrument (1837) now 
in the National Museum in Washing- 
ton. Its method of recording was 


comparatively simple. A pen attach- paper. This was the Morse 
ed to a pendulum, actuated by an elec- dot and dash code which has 
PR * tro-magnet, reproduced a series of : A 7 A 
— long and short lines on a strip of remained in use ever sime. 
‘is * * ** 
8 paper. About the year 1850 the fom 


of the reeorder was modified 


ritu 


3 and the operators learned to 
- At the left are shown, in order: 8 > es 
Se Early type of key, improved key, take down the dots and dash 
2 early form of relay—and the first from the receiving instrument 


Aes 


Washington to Baltimore instru- 
ment. 


* iy 


by ear, whieh is the presen 
method of receiving messages 
sent in the Morse eode by key 
and sounder. 

As the telegraph eame into 
more general use numerous 
perplexing problems presented 
themselves—problems that r- 
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In the foreground can be seen the Ro- 
tary Repeater. In the background the 
Duplex Terminal used by testing and 
regulating attendants for the purpose 
of “lining up” duplex circuits. 


QJ 


Pneumatic tubes (Front view) at the 


Messengers waiting to be dispatch- Distributing Center. The messages are 
ed for the pickup and delivery of removed from the tube carriers by at- 
telegrams. tendants and belted to their proper des- 

"e tination. 


P Google 


ctober, 1922 


ae 
"E j 


= 
LI 
1 
> , 
|- "m 
k — — 
, B " 
pE” ó 4 * 2 w a ^ 
: — " 
J * 
E 
— 
n i 
- 


ji, 


Above— Pneumatic tubes (rear 
view). The messages are re- 
moved from the conveying belt 
and routed and placed on one 
of the belts marked as A, B. C, 
etc. 


Distributing Center in the 
Chicago Main Office. 


A closer view of the Multiplex send- 


uired a solution if the tele- ing apparatus—showing the per- 

E : yy forator, the tape before and after 

raph was to be a success com- the holes have been punched, and 

ierciallv. The world’s finest the mechanically-driven automatic 
j transmitter. 


unds have bent themselves to 
ype with these and by a slow, 
tep-by-step process eventual- 
r accomplished their purpose. 
3y the telegraph as invented 
y Morse only a single message 
juld be sent over the wire at 
time. As the volume of 
usiness increased, it was seen 
iat a more complete utiliza- 
on of the capacity of the line 
lust be made, and this was 
eeomplished by the introduc- 
on of duplex operation, and 
iter of quadruplex operation, 
ivented by Thomas A. Edison. 
‘he duplex permits two mes- 
Ages to go over the wire in 
posite direetions at the same 
e, and quadruplex, the pass- 
1g of four messages going si- 
mitaneously over the same 
ne, two in each direction. 
Still further progress was 
jade through the development 


Receiving and Sending apparatus of the 


i automatic transmitting and Multiplex. On the right is the sending, 
cor : Aar. 8 7 ^ showing the serial number stamp, a per- 
ding apparatus. : The forator and automatic transmitter. On 

Ost recent and efficient inven- the left the receiving with the Multiplex 
0 - : is à * printer and Stromberg time and date 
1 of this kind is the Multi stamp. Note the manner in which the 
lex Printer System, which blanks are fed from the continuous roll 


into the printer. 


ermits four operators to re- 
Ive and four to send on each 
"re at the same time, thus in- 


preasing the capacity ot the Comparing the tape with the mes- 
eles h li - } fold sage. Operator sending on the 
iegraph line eight-fold. Multiplex. 


The simultaneous transmis— 
non of eight messages over the 


Checking messages as they 
pass on belt conveyor. 
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same wire is made possible |; 

A | AN apparatus, the principle g 
ZAN A ER | which ean briefly be desig 
o» 9» : as follows: 

At each end of the lin yp 
two disks, that are divided n 
to groups of segments insul 
ed from each other. Each gy 
of segments is connected too 
of the sending and receirin 
machines. A rotating conta 
brush attached to the line wim 
ii | P n passes over the disk and ats 
Oo: N m WW) (ieee as a connection between it mj 

r | — the individual channels. Th 
brushes at the opposite en 

1 of the wire aet in perfect m. 
son as to position and time 
What actually happens is tha 


NAVAL OBSERV 'AT ORY Tibi 
WESTERN UNION. 


One of the standard types 

of clock used in furnish- 

ing Western Union Time 
Service. 


3 1 each receiving and sending sl 
e | gets the use of the line fora 
7 minute fraction of a second i 

-— 22 474 n rotation. 
ado x CE r The Multiplex Printer ya 


an important factor in copi 
with the unprecedented expan 
sion of traffie during and fi! 
: MR I pr lowing the World War. 

UU DP SB URN AERE =| | "TRUM — To maintain its wire syste 


> "a ae een > r ie Sees | ap oe ol aie 


N —— = = z = — | WEN in constant working order an 
RT ionem —— —— s i » > si XN to make quick repairs in cs 


ae ROM ml of storm damage, the Westen 
d Union Telegraph Compan 


Rear view of the switchboard in 


7757 Py L9 g^ En ae « e 4, ; p 1 tn P 
SA. I ee VAR Se ee. au s 


E: —— m : the New York main oftice—one of maintains a mobile force o 
i" 4 . \ the busiest in the world. gangs, plant and equipment 
$ . men. These are divided int 
x à ^ Scu floating units consisting 0i | 
A | à RS m "ur. Front view of the same switch- foreman, from twelve to bis 
5 board is shown here at the left. ty men, cooks, and a camp 
" train consisting of a tool car 


a sw 


utility ear, diner and sleeper 
| NN B. | — CAS In cases of emergency thes 
e ip wn y eee: E ^k d a P E A > S- ` SV A | j p gangs, W ith their equipment 
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— O EE E | V5 SEE r are ready at a moment's notiti 
| to be hurried to the plac 
where they are needed, some 
times to another distriet when 
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Testing room, where lines are tested 
by delicate instruments to locate 
breaks. 


A four-car camp outfit for repair gangs— 
Sleeper, Utility Car, Diner, and Tool Car. 


— — "I 2:1 Bod p 2 typical ropu pues 
rime LS NM i Ra cri — * l 1e men whose rea 
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trouble has ‘arisen requiring 
more than the local force. 

Modern industry is respon- 
sible for the great telegraph 
system that binds and links to- 
gether the business of today. 
Fifty yars ago scores of small, 
privately-owned telegraph 
companies, charging high tolls 
and giving poor service, were 
in operation. In 1856 Hiram 
Sibley began the process of 
amalgamation by which these 
companies eventually were 
consolidated into the organiza- 
tion called the Western Union 
Telegraph Company. Today it 
has grown into one of the 
World’s largest corporations. 
This Company employs over 
60,000 people and operates 
some 26,000 offices. Its annual 
disbursement runs well ov- 
er $90,000,000, approximately 
$68,000,000 of this being spent 
for the salaries of employees. 
It has been estimated that the 
copper wire in its lines if 
placed in one great coil would 
encircle the earth some 63 
times. 

That the Telegraph Compa- 
ny today is a great corporation 
is true, but it is a corporation 
that keeps in personal touch 
with its employees, knowing 
that the element of human in- 
terest is a vitalone. Its poliey 
is one of eoóperation and each 
and every employee in all its 
departments is working with 
one definite aim—for the elimi- 
nation of the wasted! second 
and to „Get the Message 
Through.“ 

It may be interesting to 
trace the actual course of a 
single telegram— from the time 
it is handed to the messenger 


(Continued on Page 39) 
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Part of the cable operating room 
at New York, where transatlantic 
messages are handled. 


Cable testing instruments, for 
locating breaks, etc. By re- 
sistance-measuring, the break 
can be located within a few 
feet. 
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At the left—Picking up a cable by 
grapnel from the ocean's bottom. 


The Cable ship *Lord Kelvin" is 
shown in the center panel. 


At the left—The complicated 
gear for picking up cable at 
sea. 


Below—‘Laying in" 
sheathing wires over a 
newly spliced break in a 
cable. 


—— 


At the left— Picking up a buoy 
which has been attached to cable. 
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aking of Watch Crystal 


Bv W. H, 


Glass Blowing Room. Fu. 
nace in left upper corner y 
the melting furnace; direc. 
ly in front, a glass blower i 
seated on a bench forming: 
globe from which the crys 
tals are cut. Furnace on 
right is where pots are pre- 
heated. A rack for holding 
the blown globes is show 
on the floor at the right, con. 
taining several globes, 


T the outbreak of the made outside of the countries 

war American watch mentioned. It was up to the 

manufacturers impor- American watch manufacturer 
ted their watch ervstals from to either make the necessary 
Germany, France, Austria, Bel- crystals themselves or else ti 
gium, and Switzerland. The up their plants until impor: 
shutting off of imports found were resumed. 
the wateh industry of the Uni- As a consequence several a- 
ted States in a bad position. tempts were made to manufac. 


— pr cr REID Ep 
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Cutting Room. The globes from 
which the crystals are cut are shown 
on the center cutting table. The 
globes shown are split in halves pre- 
vious to cutting out the crystals. 


A blown globe from which the crys- 

'als are cut. The photograph shows 

the high polish this globe takes 
from the fire. 


Cutting out the crys- 
tals from the globe sec- 
tions. 


At the right—Sections of a half 
globe, showing crystals cut from them. 


Millions of dollars invested in 


wateh plants, 
watehease con- 
cerns, and the 
wateh trade in 
general; thous- 
ands of workers 
in the manufae- 
turing and job- 
bing trade; all 
affected by the 
lack of a small 
piece of clear 
glass that costs 
at the most a few 
cents. There was 
nothingthat 
could take its 
place and there 
were none being 


ture them on a eommerei! 
scale. They were unsuccessful 
At this period, the Waterbun 
Clock Company, probably ox 
of the largest users of watel 
crystals in the world, decide 
that they could and wou 
manufacture watch erystals. 
It was vitally necessary that 
these small circles of clear co- 
orless glass, accurate, highly 
polished and free from a! 
blemishes, should be manufas 
tured in quantities and at 
reasonable price. The first In- 
gersoll Watch carried a crystal 
made from a piece of common 
window glass, eut round and 
ground by hand. It is afar 
cry from that erystal to the 
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Now An American Art 
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The American Watch In- 
dustry, employing thou- 
sands of hands, and rep- 
resenting millions of dol- 
lars of invested capital, is 
dependent upon a small 
piece of glass costing a 
few cents to manufacture. 
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Crystal Grinding Machines. Micon— 
cave crystals, which are crystals cut 
from the half sections of the blown 
globes without further forming, are 
ground on this type of machine. The 
grinding brings them to correct diam- 
eter and forms the bevel on the edge. 


ine, perfectly formed crystals 
that are used on high grade 
watches today. One might sav 
hat the latter are as finely 
mished as a lens. To make 
hese crystals was the task the 


particular plant has made the 
United States practically in- 
Waterbury Clock Company dependent of foreign countries 
indertook. for watch ervstals, so far as 

With their own needs in view the manufacturing IS con- 


ind backed by the hopes of the cerned. During the war, in a 
ndustry in general they start- period when experimenting 


xd this new industry. Without 
previous experience in this 
ine, and handicapped bv a lack 


and ''learning how’’ was the 
order of the day in this new in- 


dustry, they supplied* some Grinding Lentille Crystals. Boxes at left show 


method of handling the crystals. 


Xf skilled help or the necessary 
nachines, the concern succeed- 
d in placing the manufacture 
ff watch crystals on a sound 


20,000,000 ervstals to the trade. 

However, the accomplish- 
ment was not without its ob- 
stacles. 


It took the Company 

several vears, from a start 

where hand labor was emplov- —U—U— ——' 
me in the United States that ed almost exclusively for lack 1 | 

s making crystals. It is pro- PITAM, ee on fiji 54) t 
lucing goods that are fully p 
qual to the imported goods, 
nd is supplying other watch 
nd wateh-ease manufacturers 
n addition to its own enormous 


ommercial footing. This con- 
ern is practically the only 


Inspecting; gauging crystals for 
thickness, on the right. ^ 
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Hand polishing and inspecting. 
Cabinets in back show method of 
The only watch crystal plant in The stock keeping. 
United States. Previous to the war all 

watch crystals were imported. This 

€ plant has a capacity of 800 gross of 

- watch crystals a day, of all designs and 

! sizes used in the trade. 
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Music as an Aid to Industrial. 


MONG the ‘‘by-pro- 

ducts' of American in- 

dustry, musie must be 
given a prominent place. 

A survey just made of half 
a dozen prominent big plants 
shows that along with the le- 
gitimate products of those es- 
tablishments — machinery, 
tools, implements, goods of all 
kinds—there has also been giv- 
en to the public in various 
ways a noteworthy array of 
bands, orchestras and chor- 
uses. 

The industrial worker is fre- 
quently also a choral singer 
who needs only a little training 
to blossom into a creditable 
amateur; and he is now getting 
that training right in the 
plant where he is employed. 
Or he may be a versatile mu- 
sician, fond of enlivening an 
hour or two of leisure in an 
informal program with other 
performers who do not stop to 
put off their overalls before 
taking up their instruments. 

The ease is even on record 
of a shop worker in a Pitts- 
field plant who has composed 
a brass pipe quickstep.’’ It 
is written, according to the 


5 


score, in the key of ‘‘pipes’’; 


Noon hour entertainment in 

a big factory yard to the ac- 

companiment of a full band 

with the audience joining in 
the chorus. 


‘Teamwork 


By B. S. BEACH 
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General Electric Company Band. 


Below—Burgey's Orchestra. Industrial employees with 


musical talent form organizations of their own and play 
for both pleasure and profit, 
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and those who have heard 
say it is a harmonious echot 
the purr and whine of gr 
machines in a modern factor 

Aside from the freakish de. 
ment, however, there is a sir 
prisingly well-developed muse 
cal undercurrent in the life of 
some of the best known ini: 
trial organizations, fro 
which the public is gaining tle 
benefit. 

Citizens of Lawrence, Mas. 
were entertained through ar 
entire summer by a compre 
brass band, composed of em- 
ployees of the American Wo. 
en Company. This band s 
fered its services to the city, 
without charge or fee, ani 
gave an acceptable program oi 
concerts in the city parks. 

They have a chorus of 2) 
voices at the plant of the Nat 
ional Cash Register Company 
at Dayton, O., which has given 
concerts at the Miami Valley 
Chautauqua entertainments 
before audiences of 2500 pe 
ple: and the Stetson Choms 
of the John B. Stetson Com 
pany of Philadelphia, sings 
annually at the Christmas & 
ercises at the Stetson plant i 

(Continued on Page 30) 


Schenectady Works Band 
giving noon concert for em 
ployees. 
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In three short years he put it across 


But he had dreamed about it for fourteen years. 
Haven’t YOU dreamed long enough? 


HIS is a story for salesmen; for ac- 

countants; for technical men—for 
ny man who knows one department of 
usiness, and wonders how he is going 
) get to the top, either in the business 
here he now is, or in a business of his 
wn. 


t has to do with a man named R. Lee 
mith, now Vice-President and Gen- 
ral Manager of the United Soda 
ountain Company of Boston; one of 
le most successful concerns of its kind 
1 the country. 


or fourteen years he worked and 
reamed ; then he added the training of 
de Alexander Hamilton Institute to 
IS work. 


And in three short years had made 


1e dreams of fourteen years come true. 
: 


- hirty-eight; married; 
! and a family 


jtarting as a salesman he became sales- 
janager of a company making soda 
»untains and their equipment.. He was 
iccessful in his department—sales. 
‘Most men who enrol with the Insti- 
te are already successful in the one de- 
artment of business where their ex- 
erience has been gained.) He was 
urty-eight. (Most men who enrol 
“ith the Institute are between twenty- 


five and forty-five.) He was married 
(A majority of the men who enrol with 
the Institute are.) 


And this was the driving power be- 
hind his decision: “I wished to afford 
my family advantages,” he wrote, 
“which otherwise they would not have 


had.” 


“I had dreamed for years of 
my own business” 


“For fourteen years I had been a sales- 
man and salesmanager,” he continued. 
"[ had dreamed for years of my own 
business organization but my work 
gave me no understanding of business 
other than that which concerned sell- 
ing. I knew nothing of production, 
financing, or business promotion. 


"Your Course and Service gave me 
an understanding of these things." 


He clipped a coupon from an adver- 
tisement like this. With the knowledge 
which the Institute brought to him, and 
with its encouragement and guidance, 
he organized the United Soda Foun- 
tain Company, erected a factory and 
started production. Straight thru the 
period of business depression the busi- 
ness has steadily grown; and now Mr. 
Smith plans to double its factory space 
and its output. 


So three years work with training 
did what work alone had never been 
able to do. 


A book that has made 
dreams come true 


You who read Mr. Smith’s story on 
this page are already familiar with the 
Alexander Hamilton Institute. You 
know how many thousand men there 
are who, like Mr. Smith—give it credit 
for having shortened their path to 
larger income and greater success. 


The whole story of the Institute has 
been printed fullv ina 118-page book— 
a book that should be in every thought- 
ful man’s library. It is called 


*Forging Ahead in Business’’ 


For any man who is asking himself “Where am I 
going to be in business ten years from now?" 
there is a copy of this book without obligation. 
We would like to place it in the hands of every 
ambitious man. It helped Mr. Smith to give his 
family “advantages that otherwise they would not 
have had.” Send for your copy now. 


Alexander Hamilton Institute 
596 Astor Place, New York 


— — — — — — — — — — ee — — — 


Send me “Forcinc AHEAD IN BUSINESS” 
which I may keep without obligation. 
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(Continued from Page 19) to want, without bringing t- 
instance to prove the principle back to their own serious by. 
that added attractions in the ness again. 
way of entertainment or infor- There are a dozen or w. 
mation make sales for the mer- such exhibits about the hig: 
chant. Izzy has given the walk, with every once in aw. 
stamp of his approval to the an“ industrial exposition"). 
policy which John Wanamaker for a short period. Heinz s; 
believed in when he installed ted the thing thirty-five we. 
a pipe organ in a department ago, with one building, v. 
store. It's a principle which has since grown into à %. 
is not applied nearly so widely He had movies there ft- 
as it might be. vears ago, when movies wer, 


o 
Cionser vation Of F u el There are probably more ex- novelty, to say the least. D 


amples of this sort of merchan- Sides the pictures and lecti- 


Important factors today in economic boiler opera- dising at Atlantie City than on how the fifty-seven varic: 


: 3 anywhere else in the country. are made, and the demon 
tion are the small auxiliaries that propell the fans, Here, where people come by the tions by ladies in white c; 


stokers, blowers, and other boiler room equipment. | millions for amusement, where and aprons about how to 
. . . the fakir and the side show the various pickles and iw. 

The fuel scarcity and high prices make fuel conser- | vie with the wild waves and and sauces, he exhibits toi. 
vation absolutely imperative if the cast of power IS | the bathing suits for people's curious publie something 1. 
to be kept at the minimum. attention, a number of manu- e fifty-seven kinds of i 
: facturers find it profitable to objects picked up in all jar 

TROY Engines have always helped towards lower | maintain, not reti stores, but of the world, from marhe n 
power costs by giving greater brake horse power merchandising exhibits, better of John Wesley to Budi 
weth the same steam consumption. suited to meet the holiday mood household shrines and fero 
of the crowd than is the ordi- embroidered lions. And pep 

The exclusive TROY System of Automatic Lu- | vary shop. Folk may drop in flock there at the rate of!" 
brication supplies an abundance of oil to all parts | und rest in these display rooms, ĉ Say Hj e lien 


7 ae : look at the products on view, Weather is good. 
subject to friction | ! M | — 
J , keeps bearings clean and reduces see a movie or hear a lecture One pier down the be 


MEO of interesting and informative from Heinz (to use Atla 
It will pay you to investi gate character, and ask all the ques- city parlance) the Lucky St: 
the other profit making feat- tions they wish, without fcel- people are making cigare: 

: g le ing the slightest obligation to and selling them to the cr 


ures of TROY Engines. buy. Needless to say, they do fresh toasted. Fifteen emp 
buy, Just because they aren't es are kept busy here dum: 

Built Vertical, Horizontal, asked to, and their purchases the summer months, serving: 

Belted and Direct-Con- run up into large figures, which, average of 4,000 people dail 

nected in 2 to 200 B.H.P. in addition to the inevitable The Pennsylvania Rub 


publieity resulting from expos- Company strikes a diffe 

TROY ENGINE & MACHINE ing thousands of good potential note in regarding its dispia 
customers to their products, ac- quarters as a “high class re 

COMP ANY counts for the interest of the room"' for the publie. The D 
Duponts, the Ameriean Tobae- pont Company has an exhi 

TROY, PENNSYLVANIA co Company, Heinz, Gainaday, covering nearly 5000 sill 
and any number of electrical feet of floor space, in Wh: 
manufacturers and others in there are shown not only tl 


these displays. explosives, chemicals, pall! 

Send descripti It might seem that the mins- Varnishes, and other produ 
nd for descriptive trel shows and the boardwalk as they are made by this œ 
literature and the beach parade would of- pany, but also goods of 3 


fer pretty strenuous competi- Sorts, from traveling bags 
tion for the merchandising ex- pictures frames, in which ath: 


* hibit, but the fact is that peo- manufacturers make use ot I 
ple who eome to Atlantie City pont materials. 
to stay for even a few days, „A tremendous volun | 


mmm ymmo | after a bit of frivoling feel the business originates as a re 
NIN | desire for som OA of this E e od e 
tial again. They revert to type, promotion," said Mr. Dav 
so to speak, and the Heinz Pier, J. O'Connell, manager ví t 
the Crosby and Elkins showing Dupont display. “Not only e 
of the marvels produced now- own company, but also all t 


adays in the electrical world, other manufacturers and allt: 

the place where they make dealers who handle these 2" 

| eigarettes on Garden Pier, profit by it. We are constat: 

Z — and the other exhibits of simi- making new customers : 


lar sort afford just the relief turning their inquiries ove 


Reto a | from the Jazz that people seem (Continued on Page 30) 
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“K & J” Trailer Equipment Cuts the Cost 
of Moving Merchandise 


A good deal of grief resulted be- nd — oru M 


fore motor truck users learned that here. This is a two ton 
converted passenger cars would not type, platform length, 6 ft 
make successful motor trucks. width. 3 ft height lá in- 


ches, wheels equipped with 

Hyatt Roller Bearings, ap- 

TRADE MARK proximate weight of trailer, 
| 4000 lbs. 


Many types of "K&J" 
Standard Trailers are of- 
fered or special designs will 
be furnished to meet special 
conditions. 


May trailer users never have to go 
7 through the same experience regard- 
ing hand trucks and trailers. . 


The “K&J” Organization produces 
both the hand truck and the trailer, 
each the best of its class, but in dis- 
tinctly different classes. 


Hyatt Roller Bearings are 
standard equipment on all 


“K&J” Standard Trailers. 


The Kilbourne & Jacobs M'f'g Co., Columbus, Ohio, U. S. A. 


New York Offices, 120 Broadway 
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Solving Your 
Drying Problem 


ANY drying problems van- 

ish with the installation of 
a Brecht-Lewis Dryer. Greater 
volume, more perfectly dricd 
product, and with lower steam 
consumption and H.P. used— 
that is the remarkable accom- 
plishment of this new departure 
in dryers which can be operated 
either as a batch or continuous 
dryer at a saving over other 
systems. 


is This Brecht-Lewis Dryer 
8 turns out greater volume 
5 faster, better and cheaper. 


~ ry 


Brecut-Lewis DRYER 


(PATENTED) 


The Brecht-Lewis Dryer opens a new era of economy 
in the drying of all materials of a loose, shredded or 
(s granular nature. Successfully handles:— 


$ Apple Pomace Coffee Lime Salt 

Alfalfa Meal Copra Marl : n 

Beet Pulp Cork Chips Metal Chips ' Sawdust 

Bagasse Cotton Seed Meal Nitrate of Ammonia Silica 

Bone Fish Scrap Nitrate of Potash 1 

Carbonates of Lime, Garbage Packing House Bagar men se 
Potash or Soda Grains Products Talc ae 

Cereal Products Graphite Peanut Hulls Tobacco pon 

Chalk Gravel Peat Whiting, exe 

Charcoal Gypsum Phosphate many other 

Clays Kaolin Pumice Stone materials 

Coal Leather Scrap Rice 


Three Dryers In One! 


This new design is really three Dryers 
in one; a combination of direct and 
indirect heat dryer allowing heat con- 
trol from three sources— 

1. From the steam drum, 

2. From the jacketed bottom, 

3. Hot air forced in from the 

side coils, 

and is therefore adaptable to materials 
requiring either high or very low tem- 
peratures. 
Hot air under pressure carries away 
the released moisture without re- 
condensation. 


Write for FACTS! 
THE BRECHT COMPANY 


1219 Cass Ave. St. Louis, Mo. 


9 Sectional view showing the 
improved method of heat- 

"(A ing and agitating—the secret 
of this dryer’s efficiency. 


Branches: 


New York, N. Y. Cape Town, S. A. 

Chicago, Ill. Bu.nos Aires, A. R. 

San Francis-o, Cal. Madrid, Spain 

Liverpool, Eng. Shanghai, China 

London, Eng. Mexico City, Mex. 
Sidney, N. S. W. 


The Brecht Company, 
1219 Cass Ave., St. Louis, Mo. 


Please tell me, without obligation on my part, how the Brecht-Lewis Dryer is 
adapted to my business, and how it will effect economies for me. 


. 0 % ³˙*²˙àù.m! ˙mmAAA..r̃ͤ mꝶ⁊ wm ʒt . 
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Percentage of moisture in mixture 
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retailers hundreds or thou- 
sands of miles away to make 
the sales.“ 

Goods are sold at the exhibit 
only on request, but names and 
addresses of prospects are sent 
to local representatives all over 
the country. 

This is also the arrange- 
ment of the Crosby and Elkins 
Company, which displays elec- 
trical devices in a handsome 
Garden Pier show room for a 
number of manufacturers. Peo- 
ple drop in casually, to see 
what there is to see, and per- 
haps to ask a specific question, 
and they stay to gossip about 
things electrical, and sooner or 
later to give an order, or inti- 
mate that they may wish to do 
so soon. None of the leads they 
drop are lost on Mr. Benjamin 
S. Crosby, who sends a post- 
haste report to the ‘‘home 
town’’ dealer to follow-up. A 
big manufacturer who came in 
one day, for instance, sat and 
talked for two hours about elec- 
tric furnaces, arranging, before 
he left, for further consultation 
on the subject at his own office 
in Pittsburgh. As they parted, 
Mr. Crosby asked him, ‘‘How 
much chance would a manufac- 
turer’s representatives have 
had to see you for this length 
of time at your desk?" And 
the executive smiled. ‘‘They’ve 
been trying to for years,’’ he 
said. 

Women come in and bring 
their knitting and stay all 
morning in this pleasant parlor 
overlooking the beach, and then 
when they go home they write 
back and order an ironer or a 
washer—one even sent all the 
way from Spokane for so small 
an item as an electric grill, ap- 
parently thinking that this was 
the only place in the world to 
buy one. 

And Mr. Crosby has carried 
the exhibit idea a step further 


and proved its value as a my 
chandising method in oth. 
communities, where the un, 
al conditions of Atlantic (5. 
do not obtain. In eight ort 
small Jersey towns sur; 
ing the resort, he runs elect. 
cal departments for hardwar 
dealers, furniture dealers, ay; 
others who do not themsche 
have the technical knowledge ;; 
the appliances. He sets Up a 
merchandising exhibit in ey} 
shop, and instead of employing 
a trained salesman for it, ji 
the display talk for itself, a 
puts out a small force of ey. 
pert electrical men to flirte 
from town to town and eall On 
propects whose inquires hav: 
been noted by the dealers 
These men demonstrate ay) 
close sales, and supply what ip. 
structions and servicing mayb 
necessary for satisfactory oper- 
ation of electric appliances 
The success of the exper 
ment shows that the idea of t 
merchandising exhibit migli 
well be utilized more gen- 
erally by merchants. For this 
oblique sales method brings r- 
sults. It puts people in a more 
generous frame of mind, by 
reason of the fact that vou are 
giving them something free, 
and not hounding them to hu. 
The meeting of salesmen and 
customer in the usual store i 
likely to be an encounter of vits 
in which the prospect is instint- 
tively on the defensive. but! 
vou are merely dispensing ust- 
ful information, or inviting th: 
caller to be your guest and se 
a demonstration of an Interest- 
ing industrial process, then the 
customer feels appreciation d 
your liberality and is likely © 
respond with a loosening 0 
purse strings. Izzy, the news- 
hoy, and John Wanamaker. the 
merchant, knew what they we 
about; the folk at Atlantic Cit 
have abundantly proved te 
soundness of their judgment. 
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Music as an Aid to Industrial 
‘Teamwork 


(Continued from Page 26) 


say nothing of its annual 
spring concert for the benefit 
of the Stetson Hospital. 
Bands of the General Elec- 
trie Company regularly led 
Liberty Loan parades in Sche- 


nectady, N. Y. Pittsfield, 
Mass. Erie, Pa. and Fort 


Wayne, Ind. In each of thes? 
places no great festival 07 E 
cession occurs without. E 
prominent participation ol the 
G-E bands. The G-E ee 
and glee club at the Ere apes 
gave a minstrel performan“ 
in one of the theatres ” 

(Continued on Pagé 32) 
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TO ALLIGATOR 


Strength comes first in belt lacing. Then fol- 
low: durability, ease and speed of application, efh- 
clency in service, range and economy. 


Alligator is the Strongest Belt Lacing on Earth 
—and the most permanent. lt is applied with a 
hammer in an average time of only three minutes. 

Mechanically perfect because it binds the long 
burden bearing belt fibres in equal service. “Every 
Tooth A Vise." Rocker steel hinge pin endures in 
any service where the belt willrun. The finished joint 
is flexible, separable and smooth on both sides. 


There is a size for every thickness of belting 
and the price 1s so reasonable that its use immed- 
iately becomes an economy. 


Sold through **Jobber Dealer’’ trade channels the world over. 


If you are not using Al- 

ligator now, write us for 

sample and our interesting 

“belt kee book “Short Cuts to Power 

3 Transmission.“ A trial of 

Alligator will be no less 

convincing than an anal- 
ysis of its points. 


Flexible Steel Lacing Company 
4639 Lexington St., Chicago, Ill. 


In England at 135 Finsbury Pavement, London, E. C. 2. 


NOW READY! 


“A Scientific Treatise 


on Natural Light” 


The first and only book on 
this subject ever published 


"s book explains what daylight is and 
points out its advantages and economies 
lant operation. 
shows, and tells why adequate illumination decreases 
accidents and spoilage, increases production, stimulates 
the workman, makes him more cheerful, and safeguards 


his health. 


The material in this book has been compiled after years 


Of actual tests, experiments, and research work by the 
Skybryte organization; by exchange courtesies with 
the greatest laboratories and experiment stations in the 
world; and by foremost lighting experts of today. 


This book contains a wealth of information hereto- 
fore unavailable. 


It reveals the great waste due to neglect of natural 
lighting equipment. 


It shows how greatly to increase the production of 
any plant. 


It is of inestimable value to any industry. 


This book, which has cost us thousands of dollars to prepare, will 
be sent free to those in authority in industrial plants. Just write 
your name and title on coupon below, attach to your letterhead and 
send to— 


THE SKYBRYTE CO. 


317 Bangor Bldg. Cleveland, Ohio 


SKY BRYTE 


MAXIMUM DAYLIGHT 


The Skybryte Co.: Please send me, free of charge, a 
copy of “A Scientific Treatise on Natural Light," 


Name 


Title 


Corrpany 


Address 
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occasion, the affair becoming a 
city-wide musical event. 

Weekly noon band concerts 
are a feature of life at the 
Schenectady plant of the Gen- 
eral Eleetrie Company. In 
one of the departments that 
emplovs a number of girls, 
the G-E- Choral Society is a 
well established institution. 
There is also a Switchboard 
Male Chorus and a General 
Engineering Laboratory Or- 
chestra in this musically in- 
clined plant. 

The glee club of the East- 
man Kodak Company, of Ro- 
chester, N. Y. not only ap- 
pears at concerts in that city, 
but in many nearby towns as 
well. And the Winchester Re- 
peating Arms Company of 
New Haven, has just opened 
its Winchester Girls' Club- 
house with an attractive con- 
cert, by plant talent, the be- 
ginning of a large season of 
affairs by the industrial song- 
sters. 


One motive lies back of 
practically every one of these 
shop musical organizations. 
It is the desire to drive away 
monotony and to keep it driv- 
en away. 

In these davs, the break in 
the working day which comes 
at noon is something far more 
than a mere listless, idle, pur- 
poseless hour or half hour. 
It is a time of real rational re- 
creating of the spirits. Every 
day, almost, noonday concerts 
or snappy, compressed enter- 
tainments, are going forward 
in dozens of big industrial 
plants with a regularity and 
wideness of scope equalled on- 
ly by the multitude of welfare 
entertainments given for the 
soldiers in the army camps 
during the war. 

A visitor to one big plant 
described these affairs in these 
words: 


“Shortly after the noon 
whistle blows, an orchestra or 
chorus or soloists, of local tal- 
ent, suddenly makes an ap- 
pearance in the midst of one 
of the great shops. A cover is 
lifted, and behold, there is a 
piano, incongruouly kept 
omid the weird electrice ma- 
chines being assembled on all 
sides. A fifteen to twenty-five 
minute concert is held, the 
whistle blows, both the musi- 
cians and audience go back to 
work, and, like magic, the mu- 
sie of the volunteer entertain- 
ers is replaeed bv the great 


Industry Illustrate 


indeseribable song of Amer. 
can industry. 

After one of these enter. 
tainments I asked the foreman 
how the piano came to be. 
there, and he replied: | 

„Each employee on tli; 
floor put in a penny a day for 
one month, and that paid for 
the piano.“ 

In this particular plant, on 
of the General Electric Con. 
pany’s works, there are nearly 
50 pianos in the shops, anda 
dozen phonographs. 

Four bands, half a dozen 
glee clubs and choruses, and 
several orchestras and dru 
corps are in existence among 
the various factories of this 
company. The bands as a ri 
are managed by professioni 
band leaders, and are mau 
tained by the company. Bu 
many of the other musical o- 
ganizations are the creation, 
and are under the sole mal- 
agement, of the employees. 

Swift & Company has tw 
musical organizations of high 
caliber. The first is its ma» 
chorus; the second is the note 
Swift Military Band. 

The male chorus made its 
first publie appearance in May 
1918. Since then it has given 
nearly forty concerts. It has 
sung many times in Chicago: 
churches and has raised lary’ 
sums for church and charita 
ble objects. The director 5 
D. A. Clippinger, who is erel- 
ited with having made tl: 
chorus what it is today. 

As for the Swift Militar 
Band, it is rated as one of tlv 
best known instrumental or 
ganizations in Chicago. Ther 
are about 75 well trained mu 
sieians, all of them employee 
by day in the offices and plat 
of the company. 

This band appears in publi’ 
about forty times a year on al 
average. Concerts, parades 
dances, open-air festivals and 
piedi are the principi 
events. Several out-of-tow! 
trips have also been made. 
Clarence Clark is the band 
leader. | 

According to E. L. War. 
office manager of Swift & Com- 
pany the band has been one of 
the factors in forming th 
splendid spirit that exists 
among Swift & Company e 
plovees. 

A brass band, and a Jaz 
band in the factories of tli 
American Woolen Company 
at Lawrence, Mass., are colt 

{(Continued on Page 34) 
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Recently, sixty-four vertical fire-tube 1,500 
sq- feet boilers of the Manning type were 
converted from coal firing to oil firing, for 
a well-known New England manufacturer. 
The fuel storage system— two tanks of 
55,000 barrels capacity—receives a large 
share of favorable comment. 


. 


„ E ET, 


Lancaster Tanks Help Make 64 Boilers 
Independent of Coal 


HIS installation is typical of Lancaster workmanship. The 
fact that we are Tank Specialists is an important fact to you 


in these days of fuel worries. When you meet—for any reason— 
the problem of changing over to oil fuel, it is good for you to know that you 
can secure the maximum in Tank Engineering Service. It is good for you 
to know that Lancaster Iron Works has fabricated thousands of tanks for 
every storage purpose and that those Tanks are standing sturdy and strong 
because they were not only made right but designed right. They are de- 
signed right because our specialized experience gives us the ability to spec- 
ify just what kind of tank is needed—how big and how heavy for any par- 
ticular storage need. 


Ask our Lancaster, Philadelphia or New many tanks are necessary. He will rec- 
York office to send a Lancaster Engineer ommend the best tank for the purpose. 
to you. He will tell you how much fuel you That is part of what we mean by Lancaster 
should store, where best to store it, how Tank Engineering Service. 


We have three very important books thatare packed full of concen- 
trated Tank information. They contain the boiled down results of X X * 
twenty years’ experience in fabricating Steel Tanks for every purpose. 

Any or all will be sent free upon request. 


Book Wmassmeem wur: . LANCASTER IRON WORKS, INC. 


gallons capacity. 
Book Storage Tanks, sizes from 1,000 to 74,000 LANCASTER, PA. 
Book List Prices and Specifications of 134 Standard 501 Fifth Avenue Wesley Building 
B-3 Sizes of Pressure Tanks. | New York Philadelphia 


READ 
“The Freight That Failed” 


By Forrest Crissey 


Every business man should read this illuminating article in the May 27th 
issue of The Saturday Evening Post. Mr. Crissey, in discussing the $100,- 
000,000 annual freight claim losses, states that the use of stencils for ad- 
dressing is a highly effective means of loss prevention. Read Mr. Crissey’s 
article—then buy a Diagraph. Free trial in your own shipping room. 


DIAGRAPH STENCIL MACHINE CORP. 
1626 So. Kingshighway Blvd., St. Louis, Mo. 


Branches in all principal cities—see phone book. 


BREATHE LAUNDEREDAIR 


Clean wholesome air, containing the proper percentage of hu- 
midity, conditioned to a comfortable temperature, is absolute- 
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ducted by the employees but 
are backed by the company. 
They were organized in No- 
vember 1919, when a number 
of talented players, who were 
formerly members of other 
bands, formed an industrial 
musical association. The jazz 
band is in big demand for 
dances and entertainments. 

Piano musie beguiles every 
noontime at the restaurant of 
this company, and also in the 
evenings at the service build- 
ing for impromptu concerts 
and dancing. 

Employees of the Eastman 
Kodak Company hear music 
by a band, an orchestra and a 
glee club, the former consist- 
ing of both men and women 
and containing sixty members. 
The band gives concerts every 
noon during the summer and 
the orchestra plays for regu- 
lar noontime dances, as well as 
several more formal affairs 
during the year. The glee 
club sings at intervals through 


the year inside the plant, as 


well as in public affairs out- 
side the plant. 

The latter organization dates 
back to 1911, when it was 
started as a male organization. 
It was thrown open to women 
in the following year. 

Pianos and victrolas lo- 
cated in a number of depart- 
ments of the John B. Stetson 
Company, of Philadelphia, are 
freely used. This plant goes 
outside for the biggest musical 
event under its supervision in 
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“ITS YOUR ORDER, 
Because Your Company 


Has a PHOTOSTAT.” 


“This is a job where delivery is 
paramount. And, in every case, 
I have made it a point to find 
out what kind of equipment 
the bidder had in order tomake 
good his promise. 


“Your Company has a piece of 
equipment on which I have 
learned to rely. I know what 
the PHOTOSTAT is and what 
it can do. I know you will not 
have to lose any time tracing. 
You can make PHOTOSTAT 
copies and get started on your 
shop work right away. In 
other words you'll be days 
ahead and I also know that 


there can’t be any mistakes in 


PHOTOSTAT copies. 


“Yes, sir, you tell your chief he 
can thank the PHOTOSTAT 
for this order. I know you'll 
make delivery with that ma- 
chine to help you." 


PHOTOSTAT prints cost 


yeu 
* > 


cents. Compare this with 
what it costs for a draftsman 
to make a tracing, a stenog- 
rapher to copy a page, or an 
artist to reproduce a layout. 


ly essential for maintaining bodily vigor at its highest pitch. 


the season, inviting the Phil- 
adelphia Orchestra to give one 
concert annually, which be- 
comes the most popular affair 
of the year. The Stetson 
Chorus, containing one hun- 
dred voices, is twelve years 
old. There is also an orches- 
tra and banjo-mandolin club in 
the plant. 

Musical organizations have 
been in existence for four 
years at the plant of the Na. 
tional Cash Register Company 
at Dayton, O., and include two 
orchestras and a chorus. 

The encouragement given 
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supplies pure air by passing atmospheric air through a fine water 
spray to remove impurities and through a conditioning chamber to 
regulate temperature and humidity. Uninterrupted service is assured 


by an atomizer that 
Will Not Clog 


The Turbo-Atomizer (shown in the cir- 
cle), distributes a fine spray evenly 
throughout the spray chamber, at low 
water pressure. Impurities washed out 

of the air will not clog it, as the 

smallest water passage is 5$" in 

diameter. It fits any air washer 
and is an ideal unit for replacing fine 
orifice system 


WRITE FOR FREE BULLETIN TODAY 


t 
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| 
| 
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** 


The experiences of many 
users, written in letter form, 
are contained in our booklet, 
“A Good Word for the PHO- 
TOSTAT.“ Write for your 


copy today. 
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PHOTOSTAT CORPORATION 
295 STATE ST., ROCHESTER, N. Y. 


these musical tendencies | sx s. S10 Ne desine | 
. . Boston 

among industrial workers has | 435 w, stadissa su ind a 
been an accompaniment of — — | 
E 209 Leader Bldg., 429 Monadnock Bids f- 

general pleasant relations be- Cleveland 5 
bles | 

tween employees and employ- | nem tat Gey uL fl 


ers in plants that are noted 
for the smoothness with which 
their affairs progress from 
day to day. 


Executive Office: Providence, X. L 


PHOTOSTAT| 


Trade Mark 


SST 
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? Elapsed Time Records.’ 


34 Church Street 


The Difference between 
Practically and Actually 


“It took me practically four hours on that job,” and 
that is the way Jones would have reported his time for 
putting the new axle into the doctor’s car. 


As a matter of fact, that record on the Calculagraph 
showed that it actually took him 4 hours and 28 minutes 
and when the doctor complained that it seemed a long 
time for such a job, the foreman brought out the time 
ticket which showed the following: 


Jones began the job on the axle Jan. 15, 1921 at 7:48 a. m. 
He finished the job on Jan. 15, 1921, at 12:16a. m. The Calcula- 
graph automatically calculated and printed the elapsed time record 
on the face of the card showing that it took Jones 4 hours and 28 
minutes. The doctor was charged accordingly. 


Jones is a good, steady worker. The Calculagraph is a mechani- 
cal elapsed time recorder the record of which cannot be falsified. In 
these two the service station had an argument that convinced the 
doctor of the fairness of the charge. He was satisfied that this 
Service Station was making an effort to give their customers a 
"square deal." 


But the Calculagraph is not designed for Service Station work 
only. It is in daily use in thousands of Garages, Repair Shops, 
Machine Shops, Factories, Billiard Parlors, Telephone Long Distance 
Lines, Industrial Plans, Power Houses, in fact, wherever an accurate 
Elapsed Time Record is of value. 
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New York City 
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EDEXCO CHARTING PAPERS 


These are the sort of charting papers you want 
because; 


1. They are printed on letter size paper, so that 
they are easy to file in letter files or bind up 
with typewritten reports. 


2. Wide margins are left around the engravings 
for insertion of scales, heading and notes. They 
are printed on white (on one side only) in a 
color of ink which reproduces readily. 


3. They are printed on paper which is strong 
enough to stand hard usage but which is un- 
watermarked and transparent so blue prints 
can be made. 


4. Most EDEXCO sheets are specially divided 


for plotting business data by days, weeks, 
months and years and contain the right number 
of spaces for this purpose. EDEXCO curve 
cards also embody all these features. 


5. The arithilog papers, are very necessary for 
comparing rates of large and small items, such 
as waste with production and advertising with 
sales. 


A few of our forms are illustrated in the border. 
For more information ask for Catalogue H or 
better still send for— 


OUTFIT A 


Combination Laboratory Outfits on Charting $3. 


This outfit containscharting paper and instruction 
booklets for a study of how to graphically record 
facts on charting paper. All styles are shown and 
besides annotated samples there are blank working 
sheets ready to try on your own business figures. 


WORKING SHEETS 
16 kinds 8!4 x11 inch charting paper: 8 blank and 
8 with brief description of the uses on each. Ten 
sheets 8!2 x 11 inch Arithilog Paper: one No. 179, 
3-No. 180, 2-No. 181 and one each, No. 181%, 
No. 182, No. 183 and No. 184. 

BOOKLETS OF INSTRUCTION 
Pamphlet No. 805, “Standards for Graphic Pres- 
entation.” Pam hlet No. ae Graphic Charts 
for the Business Man’’, — 

Series of 4 reprint articles ‘ ‘The i Ratio Chart and 
ivins. 


its Applications.’’—P. 
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OTHER EDEXCO SUPPLIES 


a 
Graphic Sivddquarters also carries in stock for 
your convenience many other devices you can't 
get readily elsewhere. For instance;— 


Gummed Paper in colors. 
as tapes or symbols. 


TODO Crayons, Oil Colors and Waterproof 
nks. 


In sheet form or cut 


Swinging Leaf Fixtures with cork filled leaves. 
Decimally-divided Stop Watches. 


EDEXCO Cork Mount for maps, charts and 
bulletin boards. The best backing for pin charts 
in constant use. 


Books on Graphics. 
Catalogue H will tell you more. 


EDEXCO COMPOSITE BAR CHART 


For showing condition or quantity of stock on 
hand or for assigning work to machines or de- 


Industry Illustrated 
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EDEXCO MECHANICAL BAR CHARTS, 
factory control boards, showing amounts ©" 
also been extensively used with great success í 
pulation, flexibility of use and neat appearant* 


EDEXCO PINCORD CHARTS though xw 
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Pole Line Pins. Used with map cord 
to show power circuits on city plans 


or piping lines in a plant. Metal, 
two styles. 
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dexclusively by us, are especially useful as 
keeping perpetual inventory. They have 


smen. Their brilliant colors, easy mani- 
e part of the conference or director's room. 


Our illustrated pamphlet Mechanical 


EDEXCO OUTLINE MAPS 


The sort of maps you want and can’t get else- 
where. 

Plain U. S. Outline Maps showing every state 
with no lettering, in several sizes. 

Individual State Maps showing county names 
and boundaries with plenty of room for coloring 
in or insertion of data in the handy 8l$x]11 
inch size. 

Large U. S. Maps showing all counties for sales 
territory work. Two sizes, one as large as 4x6 
feet. 

Maps of U. S. showing cities of given population; 
25, 50 and 100 thousand respectively, corrected 
to latest census. 

Also plain black and white maps showing rail- 
roads, cities and other details. 

Catalogue H will give you details. 


— d 
EDEXCO; REMINDOGRAPH 
An automatic mechanically operated follow-up 
device for routing orders through the factory or 
checking up on delivery of raw materials. 


EDEXCO MAP PINS 


These EDEXCO Markers for production charts 
and maps are available in 16 standard true 
colors and over 30 varieties among which the 
following are particularly useful. 


1. Solid Color glass heads. The color is fused in and 
extends all the way through the homogeneous head. 


2. Sharp steel needle points permit repeated use in 
production charts or sales maps. When EDEXCO 
Cork Mount is used 100 or more insertions in the same 
spot are possible. 


3. Rough Surface Colored Pins you can write on with 
Ink or pencil. Erasures are easily made and pins can 
be used repeatedly. 


4. Numbered Glass Head Pins with either black or 
white number against a brilliant color background. 


5. Square and Triangular Pins which show up well 
in photostats or photographs where colors would other- 
wise disappear. 


30 styles are shown in the lower border. For more 
information write for Catalogue H or better still send 
for— 


OUTFIT B 


MAP MARKING OUTFIT— $2.00 


1 814 x 11 inch Map of U.S. on EDEXCO Map 
Mount, with standard washable finish. 


1 box of sample Map Markers, containing 100 map 
pins (some loose for experimentation). 


1 box of 95 loose triangular, square and glass spot 
pins for special markers. 


1 EDEXCO Primer of Graphics, telling how to 
mark maps. 


Tm 


I 


Hu i ii 


m 


MA 


: say af 


OA B O 69 Ga 


4444 1 


S Serie eso Series4500 | Fully Developed. 
r ſies Map Ring. Colored i 
00 ee f F s Serlies s ies Se Beads. Uniform in size snd  cellulold rima for 
65 00 00 34100 Is 00 - 17 3400 spherical man pins 8 1 
Can be used with pin to show tional fact. 
hed Numbered or Lettered pins made up to order in any of the 16 standard colors, Dark Sau ates igi 9 No 781 Signal Flag. Made Spiral Top Pin. 


card in any of the 
16 standard colors. 
Useful where much 
data must be writ- 
ten out. 


side glossy, one can 
be written on. Use- 
ful for indicating 
special attention or 
where a flag Is 
preferred to a pin. 


sed colors with white letters photographed as black clrcles enclosing the figures. Use size of 
pin admitting maximum number of figures required. These numbered pins used in sets 
1-31 to indicate days of the month. Also alphabet sets A-Z. 
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Large Label Pin for display wurk 
Any copy printed on this to order 
Can be furnished in any color 
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The Korap Lenix Drive 


Initial tension in bearings is absolutely 
necessary with ordinary open belt drives; it is 
practically non-existent with the KORAP- 
LENIX Drive. 


With the KORAP-LENIX, two-bearing 
motors of much larger horsepower may be 
successfully operated where three- bearing 
motors with open belt drives would be es- 
sential. 
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The saving in first cost of motors is obvious, 
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| NS The practical absence of initial tension 
200 H. P. Motor, 2- bearing lype, Driving Ammonia Compressor. with the KORAP-LENIX Drive saves in bear- 


ing friction, lubrication and bearing renewals. 
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Belt slippage is eliminated — SAVING 


POWER. 200 H.P. MOTOR 
| , PULLEY | 

The short pulley centers, not only possible but “PULLEY * RS E" | 
preferable with the KORAP-LENIX, save floor Ear A 
space. 104 RPM. y b | 
i 
Booklet 17° WIDE 3/8 THICK o | 
"SAVING SLIPPAGE AND SPACE" | 


contains interesting data on belt drives. Ask for R 
a copy. 
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F. L. SMIDIH & CO. 


Engineers 


50 Church Street New York, N. V. 


Improved LENIX Drive. 
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The Modern Telegraph— 
Its Methods and Operations 


(Continued from Page 23) 


) the moment of delivery at 

s destination. 

In his New York ses, Mr. 
tregson of Gregson and Todd, 
\ttorneys, wishes to reach a 
lient in Kansas City. This 
lient possesses some facts 
hat Mr. Gregson must know 
nd it is imperative that he 
ave them the same day. The 
ands of the clock in Mr. Greg- 
on’s office point to noon. 
Vriting is out of the question; 
t is time to act and act quick- 
y. He calls his private secre- 
ary and dictates a telegram. 
3efore transcribing her steno- 
rraphie notes of the message, 
he rings a call box. By the 
ime the message is written, 
he messenger has arrived and 
he telegram is on its way. 

An hour later Mr. Gregson 
‘eturns from luncheon and 
inds on his desk an answer 
rom his client in Kansas City. 

And this is how it is done: 

The moment the call box is 
"ung the machinery of the tele— 
'raph company is set in mo- 
ion. The box is circuited to 
he nearest telegraph office, 
several blocks away, and the 
all is registered on one of 
the eight or ten cireuits which 
constitute the call box board. 
Each circuit has a bell of a 
lifferent pitch, and on this bell 
i certain combination of num- 
bers are struck. At the same 
time this particular number is 
registered on a strip of paper. 
In a card index underneath the 
board are kept the numbers, 
arranged in sequence, and the 
name and address of the firm 
corresponding to the number. 
But so expert has the call clerk 
become that he not only knows, 
by the pitch of the receiving 
bell, on what circuit the call 
occurred but also, by the num- 
ber of strokes, the calling firm. 

The messenger boy is dis- 
patched and returns a few min- 
utes later with the message, 
which he gives to the receiving 
clerk. The clerk time-stamps 
it, checks the number of words, 
and the message is then placed 
in a tube earrier and shot 
through an underground pneu- 
matie tube to the main office. 
The Telegraph Company oper- 
ates the greatest tube system 
in the world, there being hun- 
dred of miles of such tubes in 


New York and the other large 
cities throughout the country. 

The message is removed 
from the tube in the New York 
main office and placed on a 
conveying belt that carries it 
to a distributing center. Here 
it is at once placed on another 
moving belt that quickly car- 
ries it into one of the operat- 
ing rooms, where it is auto- 
matically deposited in a chute 
by the side of a supervisor, 
who places it in a container by 
one of the sending operators. 
. This operator, working at 
the sending end of a Multiplex, 
is seated at a perforating ma- 
chine, an instrument with a 
regular typewriter keyboard, 
but whose keys produce cer- 
tain combinations of holes on a 
strip of moving paper. As the 
message is typed on the tape, 
it passes instantly into an au- 
tomatic transmitter. The num- 
ber and position of the perfor- 
ations produce a series of elec- 
trical impulses on the wire and 
operate direetly the multiplex 
printer at the receiving end in 
Kansas City. The actual 
transmission is instantaneous, 
occupying but the minutest 
fraction of a second. 

The receiving of the message 
at Kansas City is entirely me- 
chanical. A detailed deserip- 
tion of just how the electrical 
impulses operate the Multi- 
plex Printer would require a 
lengthy explanation of a high- 
ly technical character, which is 
not possible here. It is suffi- 
cient to say that a certain com- 
bination of impulses operates 
a corresponding letter upon 
the Multiplex Printer, and the 
message is thus produced in 
typewritten form, the spacing 
and proper arrangement of 
date line, address, ete., also be- 
ing done mechanically. 

At the destination the same 
efficiency of handling is shown. 
The moment the message has 
been received, it is time-stamp- 
ed, placed on a conveying belt 
that passes in front of the op- 
erator, and is carried to a dis- 
tributing center. If necessary 
it is routed by tube to a branch 
office and delivered by mes- 
senger. 

A message going to a large 
town or city is delivered with- 
in 20 minutes, and within an 
hour in remote places. 
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Handled Electrically 
in One Kilowatt Hour 


"pts IS test proves conclusively the economy of || 
operation of the G&G Model E Electric Hoist. I 
At the Hotel Navarre, 7th Ave. and 37th St., I| 
New York City, estimated cost of current is $ 
slightly under 5 cents per k.w.h., and the official A 
figures of the test (made with 6 cans—height of | 
lift 9 feet) are as follows: 


Raising Cans 


Can No Volts Amps Watts Secs I} 
1 107 7.0 749 6.5 | 
2 107 7.4 791 6.5 | | 
3 107 7.0 749 6.25 Il 
4 108 7.0 756 7.0 IM 
5 108 7.0 756 6.5 | 
6 107.5 6.8 731 6.5 | | 
Average Watts, 755. Average Seconds, 6.6 
Lowering Cans | 
Can No Volts Amps Watts Secs. | 
1 109 15.0 1635 7.0 | 
2 105 15.0 1575 7.0 Il 
3 105 15.0 1575 8.0 Ill 
4 105 14.5 1522 6.5 | 
5 105 14.5 1522 6.5 
6 105 14.5 1522 6.75 


Average Watts, 1558. Average Seconds, 6.96 


Average cost of operation of this G&G Model 
E Hoist (current consu men only) is, therefore, 
1 cent for raising and lowering every 45 cans. 


If you will tell us the kind of loads you are handling, the dis- 
tance of lift, and something about the working conditions, our 
Engineering Department will be glad to recommend the proper 
G & G Hoist to meet your requirements and will quote you 
the cost of same. It places you under no obligation to ask 
for this information. 


GILLIS & GEOGHEGAN 


556 West Broadway New York City 


REG.U.S. PAT. OFF 
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In our entire line we list over 8,000 types and styles 
of thermometers and temperature indicating, control- 
ling and recording instruments—from the delicate fever 
thermometer to take body temperature, to the pyrom- 
eter taking temperature by the thousands of degrees. 
The industrial applications are myriad. -One of our 
catalogues lists instruments for steam and power plants, 
heating, ventilating, marine engineering. 


—Another for industries depending on vacuum processes. 


—Another for ice manufacture, refrigeration, cold storage and 
industries where the primary requirement is low temperature. 


—Another catalogues instruments used in brewing, bottling, 
malting, distilling. 

—Another covers canning, packing and allied industrial require- 
ments. 


Another is devoted solely to gas works, by-product coke ovens 
and gas power plants. 


Another, industries in which the principal operation requires 
the use of long stem, high temperature thermometers. 


—Anothe: is for the baker, confectioner and allied industries. 


Another covers a complete line of regulators for controlling 
temperature in enclosed spaces. 


—Others are devoted to milk industries. 
And still others to thermo-electric pyrometry. 


Taylor Instrument Companies 
Rochester, NY. USA. 
Theres aTycos and Taylor temperature instrument for every purpose: 
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For the instant discovery of 
any breaks along its lines, the 
Western Union maintains an 
elaborate testing and regulat- 
ing department. The test 
boards, located in the main of- 
fice, are under the supervision 
of a wire chief and his assist- 
ants. By means of various 
testing instruments they quick- 
ly locate any break or fault 
and immediately substitute 
another wire over the most di- 
rect route available. 


For example, a direct New 


York—San Francisco circuit 
may become crossed with an- 
other wire or develop other 
faults anywhere along the line. 
The trouble is usually dis- 
covered and another wire suk- 


stituted within one or two min- 


utes, after which the assistant 
wire chief finds where the 
trouble is by means of a so- 
called bridge testing set, which 
locates it so closely that the 
lineman may be told precisely 
where to go even to the number 
of the telegraph pole where the 
break occurred. 

Several other features of the 
Telegraph Company's service 
are well worthy of comment. 
The telegraphie monev trans- 
fer service for example offers 
the quickest means of sending 
money from one place to an- 
other. During the period of 
the war it was of immense ben- 
efit to relatives and friends of 
the soldiers in France. It is 
used in normal times for every 
purpose for which money can 
be sent and is constantly grow- 
ing. During the year 1921 over 
$10,000,000 was transferred in 
this way. | 


A second feature that has | 


grown to important propor- 
tions is the maintenance 
throughout the country of self- 
winding clocks, regulated by 
signals from the Naval Observ- 
atory at Arlington, Va. At 
the present time over 100,000 
of these elocks are in operation. 

In closing that part of this 
article that deals with the land 
lines, a few words should be 
said about the part that the tel- 
egraph is playing in modern in- 
dustry. The fact that the vol- 
ume of traffic handled over the 
telegraph lines has more than 
doubled in the last decade, is 
due to several causes. 

The business man of today is 
quick to realize the attention- 
compelling properties of the 
telegram, together with the 
fact that it invariably reaches 

(Continued on Page 43) 
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Industry Illustrated 


Pulverized 


Coal 


The 


System 


of Pulverized Coal again 
demonstrates, as in other 
work of human endeavor, 
how an original idea at 
first worked out by com- 
plicated and costly meth- 
ods is finally simplified 
and perfected until it be- 
comes a part of our every 
day existence. 

The Unit System re- 
duces the equipment and 
therefore the cost to a 
minimum by placing the 
Aero Pulverizer at the 
furnace where the coal is 
fed to the machine un- 
dried and is exhausted 
therefrom directly into 
the furnace. There are 
no dryers, no storage or 
long lines of transporta- 
tion for the powdered 
coal, thus eliminating the 
hazard of fire or explosion. 

Each Aero Pulverizer 
is designed as a complete 
powdered fuel unit for 
one furnace. They are 
built in standard sizes 
ranging from 600 lbs. to 
5000 lbs. of coal per hour. 


Bulletin Sent on Request 
AERO 
PULVERIZER 
COMPANY 


165 Broadway 
New York 


| 


| 


nit 


October, 1922 
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The Mathews Gravity Conveyer saves floor space in two-way conveying 


Gravity displaces non-producers 


Labor engaged in trucking, carrying, or any other form of conveying is 
non-productive. It yields no marketable returns for its wages. 


A Mathews Gravity Conveyer will materially reduce non-production 
expense. It will displace practically your entire conveying force and keep 
materials always on the move. It will do your carrying more quickly and 
dependably than man-power and reduce breakage costs. Production will 
not be slowed up by the non-arrival of raw materials or congestion of the 
finished products when you depend on the 


ow. UB sail $ E. P y 


A 
v - mms al 

ul is I M jl M Aes il 3N o 

sll lh i is 1 summ pectus tll 3 Jj ND Ü 9 LI t = d: p SN Hi E 


il 


wan 
a eg 


The Mathews systern can be used for outside or inside conveying, from 
building to building, over roofs and through walls. The portable or per- 
manent sections of steel ball bearing rollers can be supplemented by a 
number of special devices that make this system the most adaptable on the 
market. 


Upkeep costs are negligible. The rollers are fitted with detachable ball 
bearings and full length axles. The sturdy construction will give enduring 
service under the most strenuous conditions of usage. Find what the 
Mathews Gravity Conveyer can save you. Drop us a line and we will send 
an engineer or illustrated literature, or both. 


MATHEWS GRAVITY CARRIER COMPANY 
157 Tenth Street, Ellwood City, Pa. 
Branch Factories —Toronto, Canada— London, England 
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HOW LONG 
SHOULD A TURBINE LAST? 


HILE the life of any piece of 
mechanical equipment de- 
pends to a large extent on the care 
and attentionit receives, its potent- 
ial life depends upon materials and 
design. The illustration at the top 
shows a Terry Lighting Set in- 
stalled in 1911 at the plant of 


| 
Joseph Benn Sons, Inc. There were no 
shutdowns or repairs until it was overhaul- 
ed in 1921 when the glands, bearings and 
wheel were replaced. 
| 
| 


The Terry Boiler Feed Unit illustrated at 
the right was installed in 1912, a new wheel 
was allthat was necessary when it was over- 
hauled in 1921. By replacing these worn 

parts they have practically restored the tur- 
binesto their original condition. Dividing 
the cost of these repairs by the number of 
years in operation shows an exceptionally 
low upkeep cost per year, thus it is poss- 
ible to prolong the life of the Terry Tur- 
bine indefinitely by replacing the few wear- 
ing parts. This is an important item to 
bear in mind when considering the first 
cost of your Steam Turbine. 


Bulletin Z-25 describes in detail the wear- 
ing parts and shows their accessible ar- 
rangement in the Turbine. Write for it | 
and you can easily see you are making a 
permanent investment when you buy. 
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Offices in Principal Cities 
in U.S.A. also in Important 
Industrial Foreign Countries 


[Industry Illustrated 


Save 5096 in Your 
Sweeping Expense 


by using LAY STAPLED METAL 
CASE BROOMS. Briefly, because nid 
last longer, sweep cleaner and cost 
per unit of service. 


FORTY-FOUR YEARS 


of broom making experience have been incorpo- | 
rated in our Patented S Stapled Metal Case Brooms 
and i rs the reason why they give such excellent 
service. 


You Run No Risk 


Performance records prove their great 
economy. Every Broom is uncondition- 
ally guaranteed. 


We recommend our No. 426 for general 
factory sweeping. 

We furnish Brooms for 90% of the Steel eu 
tries; 40°, of the Railroads and more than 4000 


industrials whose requirements run from | dozen 
500 dozen al 


Let us supply your Broom requirements 


THE JOSEPH LAY 
COMPANY, Inc. 


Grant and College Street 
RIDGEVILLE INDIANA 


Metal Case Brooms 
Bench Brushes Casting Brushes 
Street Brooms Hickory Fibre 


ORIGINATORS OF THE METAL CASE BROOM 


Specialists in STAMPINGS 
and SHEET METAL PARTS 


To produce STAMPINGS and SHEET 
METAL PARTS at the lowest possible 
cost requires expert workmen, skilled 
mechanics and ample facilities. In nine 
cases out of ten, the cost of Stamping: 
made in your own plant is far too high. 


Cur entire plant, consisting of fifteen acres, 
is devoted to this one class of work— 
SIAMPING, SPINNING, DRAWING, 
BLANKING, FORMING and PUNCH- 
ING in STEEL, ALUMINUM, COPPER. 
‘ZINC, BRASS or TIN. 

for estimates and 


G. PSE Servi 
COMPARE. 


GEUDER PAESCHKE & FREY Co. 
1300-1800 CANAL ST., MILWAUKEE, WIS. 


DETROIT OFFICE: 712 DIME BANK BUILDING 
CHICAGO: 352-358 WEST OHIO STREET 


Send us your blue 
prints or samples 
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the person for whom it is in- 
tended, make it an ideal sales 
medium. He has learned from 
experience that an attractively 
worded telegram can sell any- 
thing from plows to life insur- 
ance. 

Manufacturers use it for the 
advantageous buying of raw 
materials in a fluctuating mar- 
ket. For the quick disposal of 
surplus staples it is invaluable 
to the wholesaler and jobber. 
The largest business houses 
daily send out hundreds of 
messages, frequently night let- 
ters which permit of full ex- 
pression at low eost, not only 
for the purpose of reaching 
their old eustomers, but also 
for the opening up of new ter- 
ritory, as well as for keeping 
in touch with their sales forces 
for the effective collection of 
delinquent accounts and for 
many different purposes. 

The result is that the tele- 
graph, which in former times 
was regarded as an emergency 
expedient only, has become a 
more and more extensively rec- 
ognized vehicle of daily busi- 
ness correspondence, and to 
keep pace with the ever in- 
creasing volume of traffic the 
telegraph company is constant- 
ly striving to perfect its meth- 
ods and sparing no effort to 
render as nearly as possible a 
perfect public service. 


HE history of the cable in 

its early days is filled 
with the tragedy of many fail- 
ures. Many unsuccessful at- 
tempts were made to lay a 
trans-Atlantic cable before the 
first permanent one was laid in 
1866. Since then many men 
have devoted their lives and 
their fortunes to make the 
cable what it is today, and it is 
to these early pioneers and the 
earnest men who carried for- 
ward their work that we owe 
the success that has finally 
been attained. 

The earliest attempts to lay 
submarine eables were made 
either in shallow and shore wa- 
ters, or across rivers. One of 
these eables, which was oper- 
ated successfully for a short 
time, consisted of several cot- 
ton-eovered wires enclosed in 
rubber and the whole then en- 
cased in lead pipe. 

Innumerable experiments 
were made with various mater- 
ials for the purpose of finding 
an insulator for the wire that 


would be not only a non-con- 
duetor but at the same time 
impervious to water and capa- 
ble of  withstanding great 
strain. The two insulating 
mediums used today are india 
rubber and gutta-percha, the 


latter being far the more pref- 
erable. A cross section of a 
modern submarine cable would 
show it to eonsist of a single 
conductor, eomposed of seven 
or more stranded copper wires, 
over which is an insulation of 
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gutta-percha. This part of the. 
cable, conductor plus insulator, 
is known as the core. For the 
sake of protection and to give 
it the necessary strength the 
core is wrapped in jute, en- 
cased in armor wire and then 
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OWER experts estimate that more than half 

of all power generated is consumed in over- 
coming friction. As the annual power bill in this 
country exceeds eight hundred million dollars, 
consider the staggering cost of this waste — the 
mountain of coal burned without productive 
energy. Consider also your own lessened cost of 
production if 60 per cent of this waste were 
saved and computed in the profit column. 


Frictional resistance, due to the binding drag of 
plain lineshaft bearings, absorbs a large percent- 
age of this waste power. 


Skayef self-aligning ball bearing hangers permit 
the shaft to turn freely even under conditions of 
misalignment. In more than 7,500 plants they 
are reducing the friction toll by 60 per cent. In 
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^X TOLL YOU PAY 


the cost of both maintenance and lubrication 
they are saving up to 80 per cent. 


Skayef ball bearing hangers require so little atten- 
tion that the maintenance man can be elimi- 
nated or put to more useful work. The cost of 
rebabbitting and replacing of the worn shafts is 
eliminated. 


Oiling is necessary only three or four times a 
year. SKF marked self-aligning ball bearings 
are contained in housings sealed tight with felts, 
so that there can be no entrance of dust or grit, 
at the same time all leakage of oil is prevented. 


They constitute an investment paying instant 
and continuous dividends in plant economy and 
efficiency, as well as profits. At our Showroom 
these facts will be more clearly outlined. 


165 Broadway 


Made Under: 


THE SKAYEF BALL BEARING COMPANY 
New York City 
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Linoleum 


Look for the woven Burlap Back 


Three Tests: 1. All genuine linoleum is 
made of ground cork and oxidized linseed 
oil, pressed on a strong, flexible BURLAP 
back. BURLAP gives linoleum its strength 
and durability, adding many years to its 
service. 


2. Genuine linoleum is flexible and not easy 
to tear, because of its sturdy BURLAP back. 
3. When you buy printed linoleum, be 
sure to get the genuine article. Make 
sure that the edge 1s drown. 


JUTE INDUSTRIES, LTD, 


320 Broadway New York City 


A. 
EX O tl 


Underwood & 
Underwood 


mw " A strong-jawed Boat. 
TE swain of the U. S. N. 
R tows three automobiles 
through Boston streets 
in this fashion. 


IT’S NOT A 
JOB FOR ONE TOOTH! 


Such a stunt takes good teeth—and lots of them. 
It’s hardly safe to put all the strain on one tooth, 
—human molar or gear tooth. 

That’s exactly what the C. M. gyrating yoke guards 
against —an exclusive Chisholm-Moore Hoist develop- 
ment that keeps two-thirds of the lift-gear teeth 
always in mesh to carry the weight, instead of shift- 
ing the weight from one single tooth to another as 
in ordinary circular rotating hoist gears. 


This patented gyrating yoke not only means a surer, 
more powerful drive, with remarkably low frictional 
losses, but insures smooth, easy action, higher 
speeds and longer service. 


Catalog on request 


Ghe Chisholm-Moore Mfg. Co. 
Cleveland. O. 
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wound again with several ad- 
ditional strands of jute. The 
whole is then thoroughly cover- 
ed with tar. 

The size of the cable itself 
varies greatly. Shore cables 
are usually from 31% inches to 
414 inches in diameter. This is 
necessary on account of the 
friction caused by tides and 
currents moving it forward 
and backward along the shore 
hed. The outer diameter of 
the deep sea portion of a trans- 
Atlantic cable is only about one 
inch, as the water on the ocean 
hed at great depths is practic- 
elly motionless. 

When a eable is to be laid, 
it is coiled in large circular 
tanks, in the hold of the cable 
ship, and then covered with 
water. The cable ship has a 
clipper bow and on this bow are 
installed two or three sheaves, 
over which, during the process 
of laying, the cable passes at 
a rate controlled by a regulat- 
ing machine. For repairing 
cables the ship is equipped 
with delicate apparatus by 
which the cable is located and 
with machinery capable of lift- 
ing the eable (the weight of 
which varies from 300 to 800 
pounds per nautical mile) to 
the surface. Other apparatus 
that must be carried consists 
of grapnels of different types, 
buovs, various kinds of an- 
ehors, splicing machines, ete. 

At the present time there 
are 17 trans-Atlantie eables op- 
erated by various. companies. 
Seven of these are operated by 
the Western Union, who also 
operate three to Cuba and one 
to South America. 

From the days of the mirror 
receiver, an instrument which 
threw a beam of light on sen- 
sitized paper, down to the 
svphon recorder of the present 
time, is a long step that has 
been accompanied by many 
and various difficulties. To 
actually understand the im- 
provements that have been 
made and at the same time to 
understand the efficiency of 
handling which every cable 
message receives, it would be 
well to trace a typical message 
going from New York to Lon- 
don, 

The message is received in 
the cable office in New York, 


either via pneumatic tube or, 
Morse. t 

Over which cable it ean be) 
sent quickest is determined by | 
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the Traffie Distributor, Who ha 
a position not unlike that c 
railroad traffic supervisor, i. | 
sees that the volume of hy 
ness is equally distributed u, 
by keeping in communiet 
with London the fault of s. 
loading any one cable is aud 
ed. The message is place“ 
one of a number of files ray. 
senting the different c. 
and stamped by an employ: 
with the serial number ani 
tial representing the partic]: 
cable over which it isti} 
transmitted, and the date“ 
the month. After the Ir 
record necessary for possil 
reference is made, the mess 
is then routed to the Tus 
Supervisor, who places it n: 
container by the side of theo 
erator. 

The operator is sending « 
an instrument that works e 
somewhat the same princp! 
as in the sending Multiplex o 
the land line, namely by ne 
of a perforator and autom: 
transmitter. The tape passi: 
through the perforator to‘ 
automatic transmitter, s" 
negative and positive eur 
over the cable. 

These negative and post" 
currents actuate the coil ni 
svphon recorder in Londn. 
Attached to this coil is a f. 
glass tube, one end of which!“ 
below the surface of the ink! 
an inkwell, the other or need 
end vibrating against a T7 
ning band of white paper. A 
the direction of the current ^ 
changed, so the glass tuhe 
moves upward and downwan 
forming characters that ?" 
read by the receiving oper” 
at the rate of about fifty wort 
per minute. The Duplex $* 
tem is used on all trans. All 
tie cables, as the Quadruple’ 
and Multiplex cannot he Pi 
on cables of great ent 
However, on some shore eite 
the Quadruplex is largely ue 

The receiving operator e 
the tape and transeribes a 
message on a regular S 
writer. When the full messi 
has been received it !* yz 
on a rapidly moving pelt! ^ 
passes in front of the (7 

;eved 10? 
or, and quickly convert 
Traffie Editor who checks | 


y š ut for 
and then it is routed dme 


delivery, Numeron vj 
á A Ni ps 
tions of recent years ; iv. 0 


teria 
repeal 


) 


vaneed the cable ma 
these, the rotary 
i 
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1. Automatically cut out a boiler the instant that a LA 


tu 


2. Automatically cut off the steam flow from every 6. 
boiler the instant that a steam pipe bursts. 


3. Automatically equalize the pressure between all 7 
boilers. 


4. Automatically cut in a boiler, making accidents due 
to inaccurate steam gage impossible. 9. 
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known concerns. 
equally safe.“ 


be ruptures or other internal break occurs. boiler. 


and arranged with 


and closing. 


"You would do well to follow the example set 
by the expert engineers of these nationally 
Your plant can be made 


C. E. GOLDEN. 


Positively prevent backflow of steam into a cold 


Can be closed by hand, like ordinary stop valve 
"combination feature'' to open 
valve like regular gate or globe valve. 


. Can be tested in service from the boiler room floor. 
8. Double Corliss Dash Pot that cushions in opening 


Cannot pound, spin, stick or chatter. 


"No Shut-Down When a Tube Bursts" 


— 


Safety Prompted the Large | DOUBLE 
Iron and Steel Mills to install 
“4100” 


GOLDEN-ANDERSON 


Life and Property Insurance Valves 


EXTRA 
HEAVY 


VALVES 
“Every Valve sold With 


a Positive Guarantee.” 


“Hosts of References." 


“The Heaviest 
Valve Made” 


Feed-Water Heater 


GOLDEN-ANDERSON 


Pat. Automatic Cushioned Con- 
trolling Float Valves 


1—They prevent feed water 
waste by carrying a con- 
stant water level in the 
heater by controlling the 
inflowing make-up water. 


2—Double cushioned by air 
and water. 


3—No metal-to-metal seat- 
ing. 

Sizes to 30 in. 

4—No sticking or corrosion. 


Angle and Globe Patterns 


GOLDEN- 
ANDERSON 


Pat. Automatic Double 
Cushioned Check Valves 


Automatically prevent disast- 
rous reverse flow of pressure. 


Especially adapted for use in 
discharge line of pumps. 


No water hammer or shock on 
reverse flow of pressure cush- 
ioned in opening and closing. 


Sizes to 30 in. 


They 


GOLDEN-ANDERSON 


Patented Automatic Cushioned Controlling 
Altitude Valve 


should be in all supply lines to your reservoirs, standpipes and tanks to 


prevent water waste down the overflows. 
For automatically maintaining Uniform Stage of Water in Tank, Reservoir or 


Standpipes. Doing away with 
the annoyances of Freezing 
and Float Fixtures inside or 
outside of Tanks. Three Ways 
of Closing These Valves.“ 


lst—Automatically by Water. 
2nd—By Electricity, if desired. 
3rd—By Hand. 


May also be arranged to aut- 
omatically close when a break 
occurs in the mains. When 
necessary they may be so con- 
nected as to ‘‘work both ways’’ 
on a single line of pipe. 


Golden-Anderson 


Patent Cushioned Combined Throttie and Automatic Engine 
Stop Valves Provide Against Runaway Engines and 
Disastrous Accidents 


1. Pressing an electric button or opening a 
small hand valve from any distant point 
will instantly trip the valve. 

2. Can be easily connected to close automati- 
cally the instant engine overspeeds by 
means of mechanical or electrical trip at- 
tachment. Disaster is therefore averted 
from this cause. 

3. Cushioned by a Double Corliss Dash Pot 
that makes banging, chattering and stick- 
ing impossible. 

4. Contains no tight-fitting parts. 
ly simple in design throughout. 

5. Double extra strong in construction and 

virtually indestructible. 


Golden-Anderson 


Safety Operating Piston makes it impossible for high pressure to 
enter into low pressure service. Makes accidents impossible. 
Thoroughly cushioned—no hammering, chattering or striking. 

No auxiliary valves or small by-pass—reliable and uninterrupted 
service. 

Double extra heavy throughout—practically indestructible. 

Only one adjustment—on the outside. Valves always accessible. 


Supreme- 


Pat. Automatic Cushion Steam 
Pressure Return Valves 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


1306 Fulton Building, Pittsburgh, Pa. 


The Coal Pile 


Power Costs Can Be Kept Down By 
Burning Coal | 


Economically 


A Richardson Auto- 


matic Coal Scale 


Gives You the Control You Need Where 
You Need It Most 


If a boiler isn’t giving you the best efficiency, it will 
burn more than the usual amount of coal. The trouble 
may be due to soot, scale, holes in the fire or other cause 
that can be quickly detected, if you know exactly how 
much coal each boiler is using. 


With 65% of your power costs figured in 
dollars and cents for coal, what would it mean 
to you to discover this waste, before it has a 
chance to dig into your profits? 


The RICHARDSON is an entirely choke-proof machine. 
Weighs easily and accurately any kind of coal. Receives 
the coal automatically from overhead bunker, weighs it, 
and delivers it in a steady even stream to stockers. 


Send today for Bulletin 4122-A 


RICHARDSON SCALE COMPANY 


Passaic, New Jersey 
Buffalo 


San Francisco 


New York 


Omaha 


Minneapolis 
Atlanta 


Chicago 
Memphis 


Boston 


Wichita 
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originally developed on land 
lines, plays so important a part 
with the cable that it is worthy 
of special notice, for it made 
possible the direct working be- 
tween New York and London 
without the use of any interme- 
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diate relay. Had it been d- 
veloped several years sooner 
it would have been possible 
during the World War for 
President Wilson in the White 
House to have been in direct 
communication with Genera! 
Pershing on the French Front. 


What Ford is Doing and 
How He Does It 
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tions also. This first section 
deals with departments of In- 
dustry not commonly parts of 
a metal-working plant. It 
takes one over the High 
Line’’—the concrete viaduct 
forty feet high and three-quar- 
ters of a mile long that forms 
the backbone of River Rouge, 
past the twelve million ton ca- 
pacity concrete storage bins 
that skirt the River Rouge 
slip; it takes one through the 
coke ovens and through the by- 
produet plant where fuel for 
melting ore and pig iron is 
produced and where coal gases 
are transformed into tar, fer- 
tilizer, iluminating gas and 
motor fuel. Other sections in 
later issues will take our read- 
ers on similarly personally- 
conducted inspection tours 
through the blast furnace plant 
and foundry—the latter the 
largest in the world through 
the enormous power house 
whose equipment is the last 
word in economical power pro— 
duction, and again through the 
machine shops and assembling 
plant with their mechanically 
moving ''lines" or pace-mak- 
ing conveyors. 

Substantially all of the equip- 
ment at River Rouge that is 
shown on the pages of this 1s- 
sue is devoted to coal. Liter- 
ally speaking, a river of coal 
flows eontinuously through this 
plant. How vital this supply is 
to plant operation has been re- 
cently impressed upon the pub- 
lie. Two thousand tons of coal 
per day are required at River 
Rouge for the coke ovens alone. 
Bear in mind when considering 
this figure that these coke ov- 
ens and the by-product plant 
that utilizes their gases are op- 
erated not as **eommerieal side 
lines’’. but as direct steps in 
the manufacture of Ford cars, 
trueks, and Fordson traetors. 


Thus, the coke produced in the 
coke ovens is used for melting 
ore and pig iron in the blast 
furnace plant and the foundry; 
the tar extracted from the gas- 
es of the coke ovens is used as 
a fuel in heat treating or other 
furnaces; the light oil extract- 
ed from these gases gives mo- 
tor benzol’’ used for motor 
fuel and also for making arti- 
ficial leather for upholstery, 
and the illuminating gas which 
is the final by-product is large- 
ly used for core oven and in- 
dustrial heating. The only 
‘‘unusable’’ product is the am- 
monium sulphate or fertilizer, 
which is sold as is a small per- 
centage of excess of illuminat- 
ing gas and an equally small 
percentage of the smaller 
screenings of coke. Funda- 
mentally, however, the coke ov- 
ens and the by-product plants 
are as directly used in Ford 
ear and Fordson tractor pro- 
duction as are the Ford foun- 
dry and machine shops. 

The key-note of coal utiliza- 
tion is uninterrupted transpor- 
tation, as will be noted from 
the accompanying pictures, 
and surely transportation be 
comes a pressing problem 
when daily quantities such a: 
two thousand tons of coal, fif- 
teen hunderd tons of coke, ten 
thousand gallons of benzol and 
twenty-two million feet of il. 
luminating gas are involved. 
A break in the transportation 
chain would undoubtedly mean 
stoppage all along the line, the 
only alternative being a tre- 
mendous piling up of materials. 
The engineering talent ap 
plied in laying out this trans- 
portation system has been of 
such high order and the equip- 
ment so well chosen for its pur- 
pose that the flow of materials 
continues hour after hour and 
day after day without interrup- 


tion. 
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SCOOP CONVEYOR 
Popularity 


OR unloading cars, loading trucks, 

storing, reclaiming or transferring 
coal, coke, ash, sand, gravel, crushed 
stone, etc. 


No condition or set of circumstances ever seems to 
swerve or change people's good opinion of the 
Scoop Conveyor. 


Aate a 
— 8 s 


Ever since we originated this particular type of 
portable conveyor it has met with the complete 
approval of conveyor-wise buyers. 


The reasons, of course, are bound to be both simple 
and sound. 


The Scoop Conveyor proves and re-proves every 
day, its extraordinary value—by its dependability 
in service, its adaptability to any task and its almost 
miraculous low cost per ton of material handled. 


It follows, almost inevitably, that public feeling 
should now be merged into the definite conviction 
that the Scoop Conveyor is the best conveyor for 
its work in the world. 


Write for Catalog No. 63 


Portable Machinery Co. 


Passaic, N. J. 


| 


As kh Any User 


—— 
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Digitized by Google 
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Records Speak Volumes 


The unusual qualities of Caldwell 
Cypress Tanks are proven by their en- 
viable records in all sections of the 
country. Perhaps this is largely due to 
the fact that, of all woods, cypress is 
the one which lasts best outside its na- 
tive climate. | 


Thirty years' experience in building 
tanks enables us to couple this remark- 
able tank wood with workmanship and 
design that insure the maximum of 
tank satisfaction. 


Send for Catalog 


W. E. Caldwell Co. 


Incorporated 


2200 Brook St. Louisville, Kv. 


TANKS 


AND 


TOWERS 


Wu 


Construction Costs 
Have Reached the Bottom! 


HE cost of building factory structures is at 
the lowest point since 1913. The increase 


in demand for additional manufacturing space 
which is already following the resumption of 
activities in many lines ail soon produce an in- 
crease in building costs. Those who need factory 
space but have waited for the lowest point in 


Thirty Years building costs can profit by building during 1922. 


An additional saving can be made by employing “MRBN” 
Engineers to plan the building for you. Write for one of 
the members of our firm to come and outline to you our 
method of handling the design of industrial buildings at 


— 
MRON 


22 — 8 

A of G minimum cost to you. ; 
Industrial . 

Buildings Build Now! 


MILLS: RHINES: BELLMAN & NORDHOFF 
ts Engineers 
TOLEDO - OHIO 
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Oil, As A Fuel for Steam Power. 


Generation 
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things that have become ac- 
cepted as right, in the field of 
power generation. 

When we first started to 
burn bituminous coal for steam 
power generation, about all we 
knew about coal was that it 
would burn, and that it gave 
off a steady, intense heat, and 
that there was practically an 
inexhaustible supply of it. 
Some inquisitive men of 
science came along and dis- 
covered that bituminous coal 
could be made to yield gas, tar, 
ammonia—a long series of 
products of inestimable value 
—and still leave a fuel, coke, 
which was better fitted for 
burning than the original coal. 
Then, with the tremendous 
growth of the steel industry— 
which is absolutely dependent 
upon coke—it became more 
than ever plain to thinking men 
that the burning of bituminous 
coal was an economie crime. 
But by that time, we had been 
using the raw coal as fuel long 
enough to become thoroughly 
steeped in tradition—that bug- 
bear of progress. And we will 
probably go on burning raw 
coal until we, collectively, get 
sense enough to coke it and ex- 
tract the by-products; a thing 
which will probably be hast- 
ened by the ever-increasing de- 
mands of the steel industry for 
coke. Incidentally, when coal 
is treated for by-product. re- 
covery, one of the by-products 
is motor benzol, which must be- 
fore long be counted on to eke 
out our dwinding supply of 
gasolene. Logically, then, every 
bit of our bituminous coal 
should be treated for the re- 
covery of by-products; the 
steel industry should have first 
eall on the coke thus produced; 
and industrial power should 
come from the balance of the 
coke, plus the use of fuel oil 
wherever economically possi- 
ble, plus an intelligent and 
large-scale development of our 
water-power resources. 

Meanwhile, having gone into 
the question of what eoal ean 
do—what does oil, fuel oil, hold 
in the way of immediate prom- 
ise under existing conditions? 

From the time it comes out 
of the ground until it gives 
up its heat under the boiler, oil 
approaches far more nearly the 
enginecr's idea than does coal. 


Instead of being loaded, han 
dled, unloaded and re-hand4 
half a dozen times between pro- 
ducer and consumer, oil js 
pumped through pipe lines 
from the wells to the refineries 
where it is distilled. From 
these refineries the fuel oil is 
shipped in tank cars to the 
consumer—and a flexible pip 
‘arries it to storage tanks, 
while either gravity or smal 
pumps carry it through pipes tw 
the burners. The whole thing 
involves a simplicity that is 
marvellous in contrast to the 


huge agglomeration of ma- 
chinery and man-power re- 


quired to get coal from mire to 
boiler room. 

The heat value of eoal ru: 
from nine thousand to fourte« 
thousand B. T. U. per pour. 
while fuel oil runs between 
eighteen and nineteen tho 
sand B. T. U. per pound. |: 
should be remembered, to. 
that efficient combustion | 
more easily attainable with o 
than with coal. Boiler efi 
encies, with oil burners, rane’ 
from seventy to eighty per 
cent., Which is equal to the bes! 
efficiency attained in a wel 
managed coal-fired boiler; ar 
with oil, there is less chan 
for inefficiencies to creep : 
through laziness or careless 
ness on the part of the operat. 
ing force. 

The chart shown on the ope 
ing page of this article offers 
ready means of finding ou 
what fuel oil ean be expecte: 
to do in any given power plait 
If you know (as you should! 
what the B. T. U.—content ^ 
vour coal is, and what efficient 
vou are getting, it is a simp) 
matter to find by means of t: 
chart not only how much v: 
would be required to accom 
plish the same result, but als 
the dollars and cents compar! 
son between the two. In othe 
words, knowing the price © 
your coal and the price of fu. 
oil delivered at your plant, yot 
then have an accurate idea 
the difference in the eost of th 
two fuels. 

Having gone so far, the re 
is not a matter of charts, bu 
of individual conditions. Th 
saving in boiler-room lah" 
eharges with oil-fired boiler: 
ranges from practically not! 
ing in small power plants, to i: 

(Continued on Page 51) 
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SKILLED FOREMAN SHIP 


e prime essential 


Scarcity of labor is already in sight. Effici- 
ent workers, as a rule, are now employed. 


Labor scarcity means bringing in untrained 
people; ıt means conditions unfavorable to 
low costs and satisfactory output; it means a 
tendency toward unrest and complaints. 


Keen management looks ahead and takes 
measures now to forestall these difficulties 
before they reach a crisis. 


In meeting all such problems the prime W is skilled 
and energized foremanship. 


Give your foremen a fair chance to help you. Let them 
have the benefits of a training that will interest and stimu— 
late them. 


During the past four years the Business Training Corpora- 
tion has conducted not less than 80 per cent of all the train- 
ing for foremen carried on in the United States. This 
record is in itself a sufficient guarantee that our training 
course ın Modern Production Methods is sound and 
practical. It appeals strongly to the foremen them- 
selves. The meetings are conducted by members of an ex- 
perienced lecture staff. The expense is moderate. 


To any plant manager or other executive officer we will 
gladly send on request a descriptive booklet called “Making 
Better Foremen” which will bring you worth while sugges- 
tions for strengthening the stability and profits of your 
business. Write for your copy today—sent without charge 
or obligation. 


BUSINESS ‘TRAINING CORPORATION 


“Greater Team Work Through Group Training 
185 Madison Ave. New York City 
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“ELECTRO” 
STEAM BOILER 


18,000 KW “ELECTRO” 1,800 B. H. P. Steam Boiler, operating on 12,000 volts, 
3 phase, 25 cycle, evaporating 54,000 Ibs. of water per hour at 125 Ibs. pres- 
sure. Owned by Niagara Falls Power Co., supplying steam to the Cliff 
Paper Co., Niagara Falls, N. Y. 


Floor space and height required: 21’ x 10'3" x 22’. 


Let your off-peak load 
generate STEAM 


The *ELECTRO" Steam Boiler turns surplus electrical 
current into steam. It gives 98% Thermal Efficiency and 
Unity Power Factor. 


Since the introduction of the “ELECTRO” 170,000 KW of 
this type of Steam Boiler has been installed. It was devel- 
oped by Mr. F. T. Kaelin, Chief Engineer of the Shawinigan 
Water and Power Company and practical engineers every- 
where recognize in the “ELECTRO” the solution of the 
perplexing problem of utilizing surplus electrical energy. 


The *ELECTRO" Steam Boiler is operated by means of 
high tension A. C. current—any boiler water can be used — 
no softening or treating necessary. The initial cost is low — 
requires minimum space and maintenance—generates high- 
est steam temperature—fully approved and sanctioned by 
boiler insurance underwriters. 


Send to-day for full particulars of the 
*ELECTRO" Steam Boiler and why it 
turns wastes into Profits. 


ELECTRIC FURNACE 
CONSTRUCTION COMPANY 
908 Chestnut St. Philadelphia, Pa. 


Industry Illustrated 
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* Fone fanes 


Give Added 


Boiler Insurance 


Powell Triple Acting Valves 
automatically close when a 
tube bursts — isolating the 
boiler from the rest. 


“WHITE W STAR” 


TRIPLE ACTING NON-RETURN 
BOILER CHECK VALVES 


protect life and property. 
They last almost indefinitely, 
due to the regrindable, renew- 
able seat, and slip-on, renew- 
able disc, cast of Non-Corros- 


sive, “POW BLLIUM 
NICKEL." 


Ask your dealer for POWELL 
VALVES or write us direct. 


The Wm. Powell Co. 


2525 SPRING GROVE AVENUE CINCINNATI, OHIO 


SPEAKING OF YOUR NEW BUILDING! 
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The Royersford Needle Works 
erected in 47 days including entire 
mechanical equipment and in- 
stallation of machinery. 


ERTAINLY you are interested in saving. 

Have you looked into our Standardized In- 
dustrial Building Service? Not only the saving 
of cost on plans and specifications—but think 
of the time for production you can save when 
we complete the larger structures within 90 days 
and in some cases as quickly as 30 days. 


Maximum Service 
Write for booklet 


THE BELING-BUSH CO., INC. 


FACTORY ENGINEERS AND BUILDERS 
Philadelphia, Pa. 


Minimum Cost 


THE 


Drexel Building 
SERVICE 
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(Continued from Page 48) 
much as sixty percent in cen- 
tral stations and large plants. 
The saving in cost of getting 
the fuel from railroad siding to 
boilers, on the other hand, is 
often greater in small plants 
than in large ones; because the 
smaller plants employ labor 
for this purpose, while the 
large ones use mechanical con- 
vevors. 

Having taken these faetors 
into consideration, we must pry 
more deeply into the particular 
requirements of your plant. 
Have you a fairly constant de- 
mand for steam, or are there 
sudden, heavy peak loads?-— 
ecause oil burners ean respond 
almost instantly to heavy de- 
mands, without continuing to 
burn up fuel after the demand 
drops. Is it necessary to hank 
your fires?—because a banked 
fire burns up fuel, while oil 
burners can be shut off ; aud it 
takes no longer to start cold, 
with oil, than to start from a 
banked fire, with coal. 
in most cases, it is possible to 
increase the boiler capacity 
merely by installing oil burn- 
ers in place of coal grates; so 
that there are occasions when 
the installation of oil burners 
will save the cost of additional 
“boilers for a needed increase in 
power. 
| There are both skeptics and 
enthusiasts on oilburning, as 
well as on every other subject 
under the sun. The skeptic 
harps on the growing scarcity 

of oil (which, as a matter of 
fact applies only to those oils 
from which gasolene is derived, 
zand not to the erudes which 
vield fuel oil) and asserts that 
oil-burning is only an experi- 
mental fad. The enthusiast 
makes wildly extravagant 
claims and says that coal can- 
Snot begin to compete with oil. 
The truth lies about midway 
between these extremes: oil- 
‘burning has passed the experi- 
-mental stage, but there are 
cases where it cannot economi- 
cally displace eoal—as witness, 
-on the one hand hundreds of 
‘plants successfully burning oil, 
'and on the other hand hundreds 
of plants which after full in- 
vestigation continue to burn 
‘coal. And whether it would 
pay you, in your plant, to burn 
oil—is a matter dependent not 
at all on what anybody else 
Asays has happened in some 
[s plant, but is dependent 
upon individual facts easily as- 
oro | 
/ Ultimately of course we have 


f 


got to look at the whole power 
question in a much broader 
light. When the rank and file 
of us once see that cheap 
power is the only key to prog- 
ress, that it holds the solution 
to all of our vexatious social 
and politieal problems—then, 
and only then, will we look up- 
on eoal and oil and running 


water with a proper perspec- 
tive. Until that time, we can 
only muddle along and meet 
the needs of the present. We 
eannot afford to serap all the 
money investment in boilers, 
staeks, engines and so on. We 
cannot overnight change our 


whole industrial scheme as it 


must some day be changed, but 


5} 


must gradually work toward 
the ultimate goal. 

An encouraging sign, is the 
fact that there is more real in- 
terest today than ever before 
in our natural resources. We 
have begun to look at coal, not 
as so much black stuff to be 
burned for heat and power, but 
as nature’s great gift to man— 


Also, | 


ENUINE “Y and E" quality and 
workmanship, electrically welded 
steel construction, real roller slides, 
standard **Y and E" drawer suspen- 
sion—and all at a price below any- 
thing of its quality on the market. 


Without exception, the best file buy“ 


you've ever seen. 


Note these 
outstanding advantages 
1. Real roller slides and the same 


drawer suspension usually found only 
in high-priced files. 


Announcing the new 


*Y and E" Commercial Steel File 
—point by point—the best file "buy" ever offered. 


2. Ten inches more filing space than 
the average, making it thelowest cost 
per inch of usable space of any high- 
grade file. 


3. Strongly re-enforced to make the 
file rigid and durable under the heavi- 
est loads. 


4. Beautiful olive-green finish with 
enamel bakedright into thesteel itself. 


5. Standard ‘‘Y and E" construction, 
intermembering with the “Y and E" 
5300 line of files. 


See this file on display in all “Y and E" branch and agency 
stores. Or mail the coupon today for prices and details. 


Filing System Service, Equipment and Supplies 


1043 St. Paul Street 


Branches, Agents or Dealers in all principal cities 
In Canada: The Office Specialty Mfg. Co., Ltd., Newmarket, Ont. 


ROCHESTER, N. Y. 


Yawman &. 
Erbe Mfg. Co. 
Rochester, N. V. 


Please send informa- 
tion and prices on your 
new “Y and E" Com- 


mercial Steel File. 
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CO-SLANT" 
DRINKING 


es | 
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MEL. 
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: Save pe of your 
Drinking Water 


R & S Drinking Fountains, with the 
Vertico-Slant that protects the workers' 
health, are economical in cost, maintenance 
and water supply. No waste—uses 50% 
less water than the ordinary bubbler. 
Give your workers good, clear water, free 
from contamination by placing these R &S 
Drinking Fountains or Metal Body Coolers 
throughout the plant. 

They aid Production. 

Write today for catalog and full informa- 
tion. 


“Lips cannot touch the nozzle" 


RUNDLE- SPENCE MFG. CO. 


MILWAUKEE, WIS. 


PUMPS 


for Boiler Feed 
—for Fire Protection 


Both uses require absolute reliance and dependability. 
It is because of their efficient, economical service under 
all conditions that MORRIS CENTRIFUGAL PUMPS 
are specified and why over 65 Thousand of various types 
and sizes have been installed in the past 58 years. 


MORRIS PUMPS require small space and minimum 
attention. 
Write today for information. 


Since 1864 
Builders of 
Dredges, Centrif- 
ugal Pumps and 


Steam Engines 


Centrifugal Turbine Driven Boiler Feed Pump 


MACHINE WORKS 
NEW YORK 


MORRIS 


200 Genesee St., Baldwinsville, 


a gift which man must use sen- 
sibly and to the full of its po- 
tential benefits. We have even 
begun to question the rightness 
of our present paths from na- 
tural resources to delivered 
power; to wonder, as our 
knowledge inereases, whether 
there is not a more economical 
path. The real problem is to 
find the shortest, most efficient 
path from these resources—oil, 
coal, water (and sonte per- 
haps as vet undiscovered 
souree of energy)—to power 
for the use of mankind. And 
when we assume that broader 
viewpoint toward oil, it leads 
us along a different path from 
the eoal path. We know of no 
practical way to release coal’s 
energv for power, except bv 
generating steam. Oil, on the 
other hand, offers another path 
to the real goal, which is pow- 
er—the internal combustion 
engine. It is our purpose to 
take up in succeeding articles 
the present state of progress 
and accomplishment of the so- 
ealled Semi-Diesel engine and 
of the radically different Die- 
sel engine; to show what these 
types have done and are doing 
as a contribution to the power 
needs of industry. Because no 
consideration of oil—as a 
source of power—would be 
complete without taking in the 
very real and important ac- 
complishments of this type of 
prime mover. 


és E make too much of 

the idea that *modern 
industry has destroyed the 
personal relations.’ It is full of 
personal relations, at every 
turn and in every hour of the 
day, but the points of contact 
have shifted. One might sup? 
pose that industry runs itself, 
by some malevolent guidance of 
blind force. It is, in fact, our- 
selves at work. It is none the 
less human in every pulse and 
breath because there are ten 
thousand of us at work in a 
common enterprise instead of 
twenty-five. All through the 
process the individual work- 
man, if he is not in contact 
with the stockholder or the di- 
rector or the general officer, 
is at any rate in contact 
with someone in the directing 
capacity who stands to him in 
the relation of stockholder or 
director or general officer.’’— 


Hayes Robbins, in The Mak- 


ing of Tomorrow. 


Industry Illustrated 


PUZZLING 


Reduction Problem; 
Occur in Almost 
Every Industry 


"Pennsylvania" Crushing and Pul- 
verizing equipment has been special- 
ized for crushing and cleaning Bit- 
uminous Coal for Power, Gas and 
Coking purposes, and for the primary, 
secondary and fine crushing of 
Cement Rock, Limestone, Gypsum, 
Ores, Sinters, Chemicals and other 
Materials of similar structure and 


hardness. 


"Pennsylvania" Patented Bradford Coal 
Breaker and Cleaner for Coal Mines, 
By-Product Coke Plants, Central Sta- 
tions and Gas Works. 


"Pennsylvania" Single Roll Crush- 
er for Industrial Power Plants, Gas 
Works and Coal Mines, in tonnages 

10 to 500 tons hourly. (Patented.) 


2 P 


e Hammer Crusher for the 


fine reduction of Limestone, Cement Rock, 
Oyster Shells, and similar materials. 
atented.) 


"Pennsylvania" Crushing and Pul. 
verizing Machinery is distinguished 
by powerful steel construction, liber- 
al proportions and thorough tramp 
iron protection, and is specialized 
for continuously delivering the 
specified quantity and quality d 
product in each class of servic 
attempted 


Put your knotty 
reduction problems 
up to us. 


EN XE 


NI 


CRUS PANY 
Stephen Girard Building, PHILADELPHIA 
NEW YORK PITTSBURGH 
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Users Can Tell Why Our September 


1e National Malleable Castings Co., 
1ase Metal Works, 
1e Rail Joint Co. 


1e Wilmington Compress 
& Warehouse Co., Inc., 


)palachian Corporation, 

ias. F. Felin & Co., Inc., 
erritt Lumber Yards, Inc., 
orfolk Warehouse Corporation, 
ne Peerless Motor Car Co., 

ne Chandler Motor Car Co., 

he Cleveland & Buffalo Transit Co., 
he Newton Steel Co., 

enry Disston & Sons, Inc., 
merican Dock Company, 

he Cutler Hammer Mfg. Co, 
he Draper Manufacturing Co., 
ock Island Sash & Door Works, 
all Brothers Glass Mfg. Co., 
he Mechanical Rubber Co., 
merican Steel & Wire Co., 

he Lorain Castings Co., 

urz Brothers Lumber Co., 

he Van Dorn Iron Works, Co., 
he Aluminum Co., of America, 
tafford Mayer & Co., Ltd., 
ſestern Transport Company, 
hristian Fredriksen, 


“We have full satisfaction with the TOWMOTOR and IT HAS 
[EVER FAILED to do any work we have found for it. 
lly helpful for us in moving our stock during the heavy snows of last 


inter.“ 


„Each TOWMOTOR is doing the work of at least THREE OF : 
THER TYPES. The low upkeep is remarkable in face of the fact 
nat the TOWMOTORS are kept busy hauling loads of ingots as much 


s TEN TON in weight. " 


“We wish to state that the TOWMOTOR has PROVED SATIS- 
'ACTORY, and we hope that business conditions will soon permit us 
o MAKE À CHANGE OF ALL of our equipment." 


“Your Model A TOWMOTOR pulled a heavy trolley loaded with 
ne hundred bags of sugar, gross weight of TEN LONG TONS, up a 
iradient of one in four. We started the load on low gear, then chang- 
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Cleveland, Ohio 
Waterbury, Conn. 
Troy, N. Y. 
Wilmington, N. C. 


New Orleans, La. 
Philadelphia, Pa. 


Reading, Pa. 


Norfolk, Va. 
Cleveland, Ohio 
Cleveland, Ohio 
Cleveland , Ohio 
Newton;Falls, Ohio 
Philadelphia, Pa. 
New York, N. Y. 
Milwaukee, Wis. 
Cleveland, Ohio 
Rock Island, Ill. 
Muncie, Ind. 
Cleveland, Ohio 
Cleveland, Ohio 
Lorain, Ohio 
Chicago, Ill. 
Cleveland, Ohio 
Massena, N. Y. 


Port Louis, Mauritius Island 


Liverpool, England 


Sydney, N.S.W., Australia 


It was especi- 


Business was so good 


ed into second and passed the hill into top gear. The MOTOR TOOK 
TO THE WORK VERY KINDLY WITHOUT LABORING IN 
THE LEAST.” 


“We have come to the conclusion, after a thorough investigation 
of other tractors, THAT YOU HAVE THE BEST MOTOR ON THE 
MARKET suitable for our business, and have decided to GIVE YOU 
AN ORDER FOR TWO MORE OF THESE TOWMOTORS, to be 
shipped to us at once. The order for these motors is enclosed." 


“We are mailing you our check for a Model A TOWMOTOR which 
is doing work for us that no other tractor has been able to do. The up- 
keep of TOWMOTORS is MUCH LESS than any other type of ma- 
chine that we have used. In gasoline and oil consumption we found 
upon test that the TOWMOTORI| effects a saving of twenty to twenty- 
five cents per hour over the ———————-. 


“We purchased five TOWMOTORS after a careful survey of the 
different types of makes of gasoline tractors, but not from a questionkof 
first cost. We felt that the TOWMOTOR :s a HIGH GRADE;MA- 
CHINE, and built ALONG MUCH HEAVIER LINES than some of the 
other makes, and in the end would prove the better investment; and 
from our experience so far, do not think that you would make a mistake 
in selecting a machine of this type." 


THE TOWMOTOR COMPANY 
1226 East 152nd Street | Cleveland, Ohio 
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206 Gas- 
oline Crane 
equipped wiin 
Gooseneck Boom 
unloading pig iron o 
stock pile in yard. 


Same machine may be 
equipped with straight 
boom or shovel. 


The P & H Has Unlimited Usefulness 


The usefulness of the P & H Gasoline Cor- 
duroy Crane in any industrial plant is almost with- 
out a limit. 


Equipped with a crane hook it can be used for 
loading and unloading machinery, handling struc- 
tural materials, castings, flasks, etc. By hooking 
on a magnet the crane is used for handling pig 
iron, scrap or any magnetic materials. | 


With a clam shell bucket it handles moulding 
or core sand and coke at the foundry or coal at the 
power house. | | 


Because no track is required the machine can 
be used in any part of the plant. Since there is no 
objectional smoke, the crane may be used indoors 

as well as out doors. 


The wide range of use- 
fulness and mobility of this 
machine combined with its 
low fuel consumption, one 
man operation and ability 
to start and stop instantly 
assure a constant return 
on the investment even in 
small plants. 


PAWLING & HARNISCHFEGER CO. 


Established in 1884 


3850 National Ave., Milwaukee, Wis. 


P & H 206 Crane 
with Gooseneck 
Boom operating in 
18 foot aisle taking 
lumber off 20 foot 
piles and placing 
on wagons and 
trailers. The pack- 
age handled con- 
sists of 1500 square 
feet of hardwood. 


New York Chicago St. Louis Portland 
Pittsburgh Philadelphia Birmingham Seattle 
Phoenix Denver ew Orleans Atlanta 
Los Angeles Salt Lake City San Francisco 


P GASOLINE CRANES 


Industry Illustrate 


The Making of Watch Crystal 


Now An American Industry 


(Continued from Page 25) 


of machine designs, to the 
point where most of the var- 
ious operations are performed 
by semi-automatic machines. 
The custom in foreign manu- 
facture is, or was, to do many 
of the various operations by 
hand. American inventiveness 
has provided machines, de- 
signed as the infant industry 
developed, to take the place of 
this costly hand method. 

It might be here stated that 
another obstacle cropped up 
when the new industry was 
fairly under way. This was 
Japan. In 1915 Japanese ex- 
ports to the United States in 
watch parts were around $96. 
This represents erystals. In 
1918 they amounted to some 
$300,000; also practically all 
crystals. However, this class 
of crystals proved more or less 
unsatisfactory. The Japanese 
had not mastered the art of 
making clear, flawless crystals. 
They showed a tinge of straw 
color, and were unsuitable for 
the high grade watches. 

During the early period of the 
struggle, the concern expended 
over a half million dollars in 
experimenting and learning 
how. Today they have a daily 
capacity of 800 gross of erys- 
tals, of all sizes and designs 
used in the trade. 


This is despite the fact that 
it takes one and one-fourth 
erystals proeessed to produce 
one finished article, due to the 
rigid inspection and the break- 
age during the various opera- 
tions. In the beginning, the 
proportion was two and six- 
tenths erystals processed to 
one finished and passed. 

It must be borne in mind 
that wateh erystals as applied 
to high grade watches must 
have a flawless finish, be per- 
feetly clear and colorless, and 
be gauged to thickness and di- 
ameter. As in any working of 
glass, many complications oc- 
cur in its melting, blowing and 
forming. 

The base of the glass used is 
silicate rock ground to about 
the fineness of sea sand. This 
silicate is secured from Penn- 
sylvania. To this are added 
lead, alkalies and various oxi- 
dizing agents that experience 
has proven necessary. This 
compound is used with an 


equal amount of cullet, | 
glass that has been previous 
compounded and melted. T 
latter is the remains of pre 
lous batches that have bea 
ready blown. 

The compound that forms i: 
glass is melted in huge cova 
ed pots formed of clay. T 
pots weigh approximately j 
000 pounds. They hold a bat 
of about 2,400 pounds at 
time. The pots are made fro 
imported clay and are r 
ceived unbaked. The erui 
is preheated five or six day 
in a temperature of about | 
800 degrees. This is to brir 
it gradually up to its workin 
temperature. It is then tran 
ferred to another fuma 
where the material is adde 
from which the glass is forma 
It takes about eighteen how 
at an even temperature of : 
400 degrees to melt the cor 
pound. The glass is rea 
then to be blown. This pot i 
last from one to several wee! 
and then must be discarde 
It all depends on how the p 
withstands the intense heat. 


The molten glass is gather 
on the end of a blow pipe a 
blown free-hand. No mol 
are used, as contact with ti 
mold would be liable to cau: 
imperfections in the glob 
formed. The blower blows | 
mouth to start the sphere | 
desires to form. The pipe 
then laid on a horizontal ra 
and the mouth end shoved in 
the opening of an air line. T! 
blower then sits on a sma 
bench, his foot on a pedal tl: 
controls the air, and rolls t! 
pipe back and forth on the ra 
until an almost perfect sphe! 
is formed. They are blown | 
ten and twelve inch diamete 

The resulting product is 
globe of clear colorless gia 
of the thickness necessary f 
the crystals to be formed fro 
it. This thickness, howeve 
is not strictly uniform. T} 
globes run somewhat thick 
at the end where attached | 
the pipe and thin at the iu 
ther pole. The intermedia! 
glass forms the crystals an 
also proves slightly variabl 
The globes are blown with 
surface finish, highly polish 
from the heat, and if passed à! 
free from bubbles, stream 
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„ Eueready Flashlights are as neces- 
50 O-ft. Range 


sary in a factory as a watchman, a 
sprinkler system, or a fire alarm! 


| Eveready's advantages are endless. 
are a few of the best— 


Following 


1. Lighted instantly — much quicker than matches 
2. Flameless—no fire risk | 

3. Steady —unaffected by wind or rain 

4. No wires—no connections to make 

5. No cord — nothing to catch in machinery 


6. Concentrated light—a bright electric beam 
directly where you want it 


7. Handy to carry — much smaller than a lantern 


Specific Uses for Eveready Flashlights in factortes 


z M: =N 1. Indispensable in stock rooms — to read 6. Inspection of equipment—sprinkler heads 


labels on barrels and boxes in dark corners, 


on shelves, in drawers 


2. Accurate reading of measurements—tem- 


porary measuring devices set up in odd cor- 
ners are easily read with Eveready Flashlights 


and other appliances can hardly be thoroughly 
inspected without a flashlight 


. Where inflammable liquids or gases are 


— flashlights are recommended by the Bureau 
of Explosives as the perfectly safe lights; no 


3. Easy reading of counters— always con- sparks—no flame 
venient, often necessary 8. For the night watchman—every watch- 


4. Quick Repairs — often made on the spot, man should, of course, be equipped with an 
avoiding removal of machine to the shop Eveready Flashlight 


* * * 
5. For the company physician — he uses For brighter light and longer service, always use 
specially designed flashlights for the exami- Eveready Flashlights filled with Eveready Unit 


nation of eye, ear, nose, and throat Cell Batteries 


Write to our nearest address 


NATIONAL CARBON COMPANY, INC., Long Island City, N. Y. 
Atlanta Chicago Cleveland Kansas City 


EVEREADY 


FLASHLIGHTS 
& BATTERIES. 


San Francisco 
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ES CEE 
There's an Eveready Flashlight 
complete for every purpose 
from $1.35 up to $4.00 
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TRUSCON 


STANDARD OP BUILDINGS 


Four Definite Savings 


Cost less than other permanent buildings. 
2—Quick erection insures earlier occupancy. 
3—Smallinvestmentreduces carrying charges. 
4— 100% salvage when re-erected elsewhere. 


— 


18. — From the smallest shop 
Factories to the complete plant. 
Prominent users include: American Can Co., 
Baldwin Locomotive Co., Bayer Chemical Co., 
Postum Cereal Co., U. S. Aluminum Co. 


1 ( * 
= 


— Of size and arrange- 
War ehouses ment to fit exactly 
all needs. Used by hundreds of leading com- 
panies including: Packard Motor Car Co., 
Swift and Company, Warner & Swasey Co. 


— — 


4 Well ventilated, fire- 
F oundries— V! and permanent. 
Users include: Allyne-Ryan Foundry Co., 
American Car and Foundry Co., Camden 
Forge. Co., Dayton Malleable Iron Co. 


— — — — 


f E Tu 
Used for fireproof 


Oil Buildings—'* storage, fill. 


ing stations, compressor houses, bulk stations 


TT 


— 


E D. — c — * er S B 
: shale Used as 
Railroad Buildings— 7; ^ 
freight and express sheds, tool storage, bunk 
houses, waiting rooms, etc., by many railroads 
including: Chicago and Northwestern R. R., 
New York Central R. R., Pennsylvania R. R., 


Tell Us Your Problem 


and we will quote you a price on a building 
erected, sure to meet your needs exactly— 


Remember, the purchase price of 
thesebuildings consists only of our 
factory cost plus one overhead 
plus one profit. Write today. 


TRUSCON STEEL Co. 


YOUNGSTOWN, 
OHIO 


Memo 
to write to 
Truscon Steel Co., 
Youngstown, Ohio, 
telling them our building problema 
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lines, or discoloration. They 
look very much like a finished 
product, even in this first op- 
eration. The blower frees his 
pipe from the globe by running 
a pair of wet tongs around the 
neck, close to the pipe, and re- 
leasing it by a slight tap. The 
globes are then placed in a 
rack, set on the floor, to cool. 
The blower then repeats the 
operation until the quantity 
workable is taken from the pot. 

One-half of the contents of 
the pot is used, and two pots 
are run off a day. The re- 
mainder of the material does 
not work up successfully and 


is discarded for the time he- | 


ing. This is done by ladling 
the melted glass into a huge 
iron caldron full of water. 
This cools the glass, which 
breaks up into fragments that 
range from the size of a wal- 
nut down to minute pieces. 
These fragments are ground 
up and form the eullet which 
enters into the formation of 
another batch, as previously 
described. 


The globes now go to a cut- 
ting bench where they are 
split in two halves. This is 
done by inserting a curved 
glass cutter through the open- 
ing where the blow pipe was 
attached, and scoring a line 
about an inch long toward the 
opposite hole. A slight tap 
breaks the glass in line with 
the eut, and a further tapping 
around the surface of the globe 
divides it neatly. "This latter 
operation is a knack that took 
a long time to master. Thou- 
sands of globes were shattered 
beyond use before the operator 
was enabled to do it efficiently. 


It might here be further. 


stated that the Company was 
foreed to train their help from 
the very beginning. Intelli- 
gent faetory labor was taken in 
and painstakingly instructed. 
The force learned as the staff 
overcame obstacles and edu- 
cated them to the knowledge 
and experience gained. 

This lack of help also ex- 
tended to the glass blowers. 
There are few free hand blow- 
ers in the country today, and 
those eapable of blowing the 
quality glass suitable for watch 
erystals are rare. Mere glass 
blowing won't do. Watch 
erystal blowing is required. 

After splitting, the halves go 
to a machine where the erys- 
tals are eut from these sec- 
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Industry Illustrate 


SAVE TIME AND LABOR 


Use The 


MERRICK CONVEYOR 
WEIGHTOMETER 


Any material which is conveyor handled can be weigh- 


ed without additional handling or loss of time by the 
Merrick Weightometer. 


Hundreds in use 


weighing all classes 


of materials such 
aS 
coal, run o’mine 
and crushed. 
Coke 
Stone, coarse 
and fine. 
Cravel. 
Sand. 
Cement Rock. 
Cement Clinker. 
Metallic Ore. 
Phosphate Rock. 
Phosphate 
Pebbles. 
Wood Chips. 
Sulphite Pulp 
slabs. 
Fish and Fish 
Products 
Finished Cement 
Zinc Ore, 
iron Ore. 
Copper Ore. 
Lead Ore. 
Cold Ore. 
Silver Ore 


TYPICAL INSTALLATION MERRICK 
WEIGHTOMETER 


NO WEIGHMAN OR ATTENDANT REQUIRED 
GUARANTEED AND PROVEN 
99% ACCURATE 


Method of Installation 


Why rely on Bill of Lading Weights? 
Why not be able to tell exactly how much 


material you receive? 
Hundreds of concerns buy and sell their prod- 
ucts using Merrick Weightometer weights. 


For Information Write 


MERRICK SCALE MFG. CO. 


180 Autumn Street PASSAIC, N. J. 
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O Executives who know 
he value of TIME— 


Keep your business at your finger 
tips by being in zustant communi- 
cation with all departments. 


Ask us to demonstrate the money- 
saving value of Callophone Service 
right in your plant, anywhere with- 
in a hundred miles of New York. 


Hundreds of leading industries are 
now using it, and testify to its in- 
dispensability. 


Write for details. 


|». CALLOPHONE COMPANY 
OF NEW YORK 


CLOPHONE Cor. Grand and Lafayette Streets 
New York 


Photographic Record Paper 


For COPYING MACHINES 


Back to Pre-war Prices 


THE RECTIGRAPH COMPANY manufactures its own photographic 
copying machines and coats its own photographic paper, the entire plant being 
devoted exclusively to this line. Due to a lowering of the prices of some 
materials and economies effected in our new plant, we are enabled to announce 
a reduction of 2095 from the prices prevailing on photo-copying paper for 
some time past. 


Revised Prices on Rectigraph Paper 


ROLLS 350-FT. LENGTH 


8léinch width. $10.68 
9j 7€ ^ €" P A 11.93 
1% * 14.00 
ji oe w 15.45 

16.00 
14 17.59 
15 MEL 18.84 
1 E, 22.00 
i v. Wwe i 22.90 
247 ¢ 30.45 


F. O. B. ROCHESTER, N. Y. 


Rectigraph emulsions are coated upon a high grade 100% rag stock, producing excellent 
results with a durable base. Races caper is a contrasty bromide paper with excellent 
orthocromatic qualities, and will reproduce colors perfectly. All the speed consistent with 
good quality. 

The RECTIGRAPH COMPANY has always regarded acceptance of an order as a pledge 
that it would be filled at the earliest ible date. The output of our plant belongs to our 
customers with orders on our books. This polic compelled us, during the past few years, to 
decline much desirable business which would have been highly appregiated, but this could 
not be considered without prejudice to previous connections. Improved facilities in our new 
plant enable us to increase production and quality and to decrease manufacturing costs. Our 

ustomers will benefit. 

It may be to your interest to become acquainted with Rectigraph paper. We would be 
glad to receive your order for a sample roll. spooled to fit your photographic apparatus. You 
can then judge of its merits. 


( An Independent Cor poration) 


ROCHESTER, N. Y. 
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G-W Coal and Ash Handling Equipment 
at Chandler Motor Car Co., Cleveland, Ohio. 


BUILT Stronger - Lasts Longer—rug- 

gedly built to keep maintenance and 
replacements down to rock-bottom. Many 
G-W Equipments have been operating 
for years without a cent of repairs. 


If you're contemplating the erection of a 
new power plant or additions to an exist- 
ing plant, youll be interested in the 
money-saving features of G-W Coal and 
Ash Handling Equipment. i 


Such power plants as the Chandler Motor 
Car Plant pictured above, the Manhattan 
State Hospital Plant, Ward's Island, N.Y., 
and other representative plants through- 
out the country, present concrete evidence 
of the “Built Stronger—Lasts Longer” ad- 
vantages of G-W Equipment. A Gifford- 
Wood representative would like to give 
you complete details. 

Main Office and Works: Hudson, N.Y. 
New York Chicago Boston Buffalo 


Industry Illustrate 
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If you have material to handle 


CONVEY it and reduce costs 


= TE is no phase of your business that thwarts production and increases 

cost of your product more than careless methods of handling material. 
Moreover the morale of your plant organization is largely dependent upon 
how you handle material in the various stages of manufacture. 


—— — ` 


Visualize, if you will, the effect upon your employees and the resulting 
economies of a Conveying System designed to meet your individual condi- 
tions, that automatically carries material from operation to operation, or 
packages from any number of departments to packing Or shipping depart- 
ment. You will readily admit that production can be increased with your 
present organization, that your costs will be consistently e and that 
your sales will be substantially increased. 


The type and cost of Conveying System for your requirements depends en- 
tirely upon your problem. Every Conveying System more than justifies 
the expenditure. Give us an opportunity to analyze your material hand- 
ling problem without your incurring any obligation. It may be that you 
require but a few sections of Gravity Conveyor to solve existing problem or 
that a comprehensive Conveying System is necessary in order that your 
material handling be placed on a consistent basis. 


cc EMA 


Our analysis costs you nothing. Write and arrange appointment with 
our conveyor engineers. 


SAMUEL OLSON & CO. 


Loose, Bulk and Packed MATERIAL HANDLING SYSTEMS 


2418-26 Bloomingdale Ave. 5th Ave. Bldg. 
CHICAGO, ILLINOIS NEW YORK, N. Y. 


Tnm nm y hl mmm mtem WIRE VIN mT FU TRH BU DRITTEN RT| 
S^ MN | Bo TNAM TUTTI ae TAM DM Hb HH 00 HA Aua uL HU iil MN WU 1000 DOTT li i d iil MM HT 00 HINA TU i lili Mil TULIT Tc tini MM ANA I. 
Digitized by oogle 


DU 


| 
| 


E 


‘tober, 1922 


(Continued from Page 56) 


ms. The radius of these 
lves forms the curvature of 
finished crystals in the low- 
priced watches. They are 
own as Miconcave, as con- 
isted to Empire, Lentilles, 
d Geneyas, which classify 


somewhat on the style of the 
cutting device. In this opera- 
tion the crystals are placed in 
a small mold or die and placed 
in a muffle. All reheating is 
done in muffles as direct flames 
would discolor the glass. When 
properly heated the molds are 


removed and placed under a 


plunger or forcer worked by 


hand. This is pressed down on 
the erystal and levels the 
edges. The crystals are then 
annealed to prevent tension 
strains. 

Another reheating and press- 
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ing operation is performed on 
the higher grade crystals. 
Crvstals formed from the 
blown globe, as stated, are 
mostly for low priced watches 
and the globe curvature is sat- 
isfaetorv. The finer erystals 


are placed in molds as in the 


> higher grades. The Len- 
le is a specially formed high 
ade erystal that is used on 
pensive watches. Genevas 
e a thinner model, Empires 
nedium grade. 

The machine that does the 
tting is a simple bench affair 
irked by hand. It consists 
an upright pedestal and ex- 
ided arm through the end of 
ich drops a vertical bar. At 
a bottom of this attachment 
a horizontal bar holding a 
iss eutter at the end. "This 
ris adjustable. It can be ar- 
nged to seribe a small circle 
r wrist watch ervstals, or 
tended to form the larger 
ies. 

The operator holds down 
th a slight pressure on the 
rtical bar and scores a circle 
th the cutter. THis is re- 
ated until the half globe, or 
rtion of a half, is filled. A 
ght tap frees the blanks thus 
irked. 


There is now a round crystal, 
lly polished on the surface, 
th approximately the diame- 
desired, and with the con- 
x surface sought if to be used 
low priced watches. These 
t out erystals now pass along 
inspection bench and are 
spected for flaws before suc- 
ding operations are per- 
rmed. They are gauged for 
ckness by a dial gauge, di- 
led to read thousandths of 
inch. The erystal is placed 
tween the indicating plunger 
the dial and an anvil below. 
e reading is somewhat on the 
inciple of a micrometer cali- 
r The erystals are placed 
several piles as they are 
uged, which are later graded 
r various uses. 
The next inspection is for 
rfect flatness of the edges. 
is obvious that the blowing 
es not form a perfect sphere, 
r the cutting out of the crys- 
is work uniformly. The 
vstal is laid on a small square 
glass and if it roeks it must 
reheated and leveled in a 
ess, whieh levels the edges. 
ut forty percent prove ac- 
rate: the remainder must un- 
Tgo the further treatment. 
This flattening is done on a 
pe of machine that 1s formed 


Over the Top 


The zero hour approaches. Conversation drops 
to whispers. It dies out altogether. A moment or 
two, and then—over the top! . . what fate awaitsP 

| Day after day, year after year is zero hour for the 
roof of a building. Destruction sneers at it continu- 
ally. Rain and snow beat down on it, the sun scorch- 
es with its burning rays, fire joins the constant 
struggle. And still the roof endures of et is construct- 
ed of Bonanza Cementile.“ 


Bonanza Cementile“ is a 
reinforced cement tile roof- 
ing, with a pleasing outer 
surface, laid directly on the 
roof purlins. It is light, but 
very strong in structure and 
abolutely fire proof and 
waterproof. Made for flat 
or pitched roofs, new or old. 


Over the top! — Bonanza '*Cementile" knows no 
dread of the unending zero hour all roofs i must face. 
The elements are impotent, fire cannot injure, fora 
Bonanza Cementile“ Roof is impervious,;to these 
forces of destruction. 


The first cost of a Bonanza 
*Cementile" Roof is the last cost. 
We make and lay the roof, and 
unqualifiedly guarantee the ma- 
terial and labor. 


Send for our illustrated catalogue. 
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American Cement Tile Manufacturing Co. 
831 Oliver Building, Pittsburgh, Pa. 

PLANTS: Wampum, Pa. Lincoln, N. J. Birmingham, Ala. 

OFFICES: Pittsburgh - NewYork - Philadelphia - Cleveland Birmingham 
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Why Gauge 
Temperature 
By Guess? 


HE MAN trying to watch and control temperature 
may keep it right four times out of five—perhaps 
nine times out of ten—but sooner or later he is 

sure to slip up—and every time he does, a batch of 
expensive material is either spoiled or damaged. 


Why depend on mere guessing—on hit-or-miss 
uncertainty, when you can have absolute certainty? 


A single batch of spoiled material, a single process 
gone wrong through the uncertainty of guessing, will 
frequently amount to several times the cost of a 
Sarco Temperature Regulator—an automatic heat 
control that is absolutely guaranteed to be accu- 
rate and dependable under all conditions. 


Entirely self-contained and self-operat- 
ing—operated by the simple and sure 
expansion and contraction of an extremely 
sensitive liquid. Instantly responsive to 
the slightest variation in temperature— 
and always positive and certain in its 
action. No electricity, no compressed air 
or water, no outside attachments or out- 
side aid of any character. 


Because of its simplicity, its elimination 
of complicated attachments and other 
involved mechanism, it costs less than any 
other regulator—and is more easily in- 
stalled. 


Operates on gas, steam or hot water heat. 
Can be supplied to control temperature in 
any kind of manufacturing process 
including the most delicate. Also for con- 
trol of room temperature, hot water tem- 
perat ure, etc. 


Sold on 30 days’ free trial—if not satis- 
factory, simply return it and it costs you 
nothing whatever. 


For further information, write for Book- 
let No. R-57. 


SARCO CO., INC. 


236 Broadway, New York City 


Buffalo Detroit 


Chicago 
Cleveland 


Philadelphia 


SARCO 


TEMPERATURE REGULATOR 


preceding operation and form- 
ed to the shape desired. In 
this the crystals are flattened 
on the surface, and in fact are 
also pressed inside out. This re- 
sults in a crystal with a flat 
surface and a curve or bend at 
the edges. The product is a 
erystal that will fit into a 
watch, be free of the hands, 
and yet show a flat face. Trade 
demands may require them to 
he flat, shghtly convex, or of 
any degree of curvature in use. 
The next operation is grind- 
ing. All erystals must be 
ground and polished on the 
edges. This is done on semi- 
automatic machines. 
abrasive used is either pumice 
stone, or sandstone wheels. On 
the cheaper grades, or thicker 
crystals, the glass is placed be- 
tween two centers or rubber 
tipped plungers, which are 
swung after the fashion of 
those on a bench lathe. These 
small lathes are mounted in 
series on a long machine base; 
one man taking charge of 
twenty machines. The crystal 
is held taut by spring press- 
ure and is placed against a 
horizontal grinding wheel. 


The action of the wheel, to 
which the edge of the crystal 
is held firmly by a tension ar- 
rangement, trues up the blank 
and grinds the edges on the 
necessary bevel. The ground 
bevel is formed by: setting the 
centers which hold the crystal 
off on the angle desired. As 
soon as a erystal is ground to 
the proper diameter a small 
electric light over the machine 
goes out and an attachment 
throws the centers holding the 
erystal, away from the wheel. 
The operator then takes out 
the finished work and replaces 
it with another glass to be 
ground. 

Another form of grinding, 
performed on the finer grade 
crystals, is done on.a machine 
somewhat on the lines of the 
one described above. But this 
machine uses a vertical wheel 
which travels back and forth 
across the edge of the ervstals. 
The action is similar to a eyl- 
inder grinder. Two ervstals, 
held back to back between two 
centers, are ground at once. 
This is possible on account of 
the edges being ground 
straight, and a thinner erystal 
being used. The grinding on 
this type is to bring them to the 
proper diameter. Four thou- 
sandths is allowed as variation 
either way from the fixed size. 


The 


Industry Illustrae: 


From this machine the li 
grade crystals go to ans 
grinding machine, which for. 
a curved edge to the glass, 4. 
previously stated, this t; 
Lentilles, Empires, and Ge 
as, are pressed with a band! 
the edges. This band bred. 
rather sharply from the pres 
ing operation and the see 
grinding is to form a grac/ 
curve which merges into t 
flat or convex surface oi i 
crystal. This grinding is d 
by attaching the crystal to t} 
end of a tube, to which it- 
held by suction, and allow, 
the crystal to drop gradu. 
down over the face of i} 
grinding wheel. The dese; 
ing motion, in connection x 
the circular movement of tt 
crystal, forms the desir 
curve. 


After this curve is forn-i 
leaves the crystal with sh: 
bottom edges and dull sid» 
The edges at present i 
dulled by holding them agair 
a sandstone wheel and slov 
turning the crystal in the ha 
as ground. Machines ar- 
process of construction t»: 
this operation semi-automa:: 
ally. It is now necessary 
polish the dulled glass. Ti 
is done on buffing wheel: : 
ing red rouge. 

The lower priced gra 
must also have the sharp elz 
removed and the bevel poli 
ed. This is done on an mg 
ious machine which ver 
practically automatically. 
finger picks up the cryst 
from a stack and places i 
one by one between an upp 
and lower dial pin which i: 
on a dial plate. The plate: 
volves horizontally and “ 
tains several sets of pins. T. 
crystal is held between the ^ 
pins by tension, and true 
self by a guide set beside! 
revolving dial plate. As! 
dial circles, the crystal i: 
rubs against a strip of en 
cloth, which dulls the edges 
then works against a horz 
tal wooden wheel, flushed v: 
pumice stone and water, wh 
it receives the necessary] 
ishing. 

After polishing, the ert 
receive the final inspect 
They are then either plae! 
stock, shipped to the vir" 
watch manufacturers, or '' 
lized in the local watch ph" 

At present the compa?! 
making crystals that rat 
from the smallest wrist wa! 
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and Make 
Safe 


Save Fuel 
the Boilers 


Install a Vigilant 
Feed Water 


Regulator 


and keep the water-level 
within one-fourth inch of 
center-gauge regardless of 
theload or method of firing. 


TheVigilant has no floats, 
no complex system of levers, 
toggles and small valves, no 
concealed parts or obscure 
steam passages. Nor does it 
depend upon the uncertain- 
ty of expansion and con- 


traction. FREE TRIAL. 


Write for free descrip- 
tive circular. 


The Chaplin-Fulton Mfg. Co. 


28-36 Penn Ave. 


Pittsburgh, Pa. 


Also Manufacturers of the Fulton Pump Governor, Tank Governor, 
Reducing Value and Other Steam Specialties 


Every Job 


At last time study 
watches have been 
developed to where 
they can apply to 
every job in the 
plant—do their own 
calculating for pro- 
duction  figures— give 
you direct results 
with absolute accur- 
acy. Your job may 
be a simple time 
analysis—-or a com- 
plex problem in piece 
work rate setting or 
a bonus system 
there's a watch in 
this illustration that 
exactly fits your 
needs. 
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For Locating Wastes 
Computing Costs 
Setting Rates for 

Piece Work 
Establishing 
Bonus Plans 


You can use any one 
of these watches for 
every kind of time 
"uc. But each has 
special features that 
facilitate certain 
types of work. No. 
] has a plain decimal 
dial with the take 
out time’’ feature. 
No. 2 has, in addi- 
tion, direct readings 
in production per 
hour up to 1 minute 
jobs. No. 3 carries 
the same readings up 
to 5 minute jobs, in 
seconds and half- 
seconds. No. 4 gives 
all readings in deci- 
mals and shows pro- 
duction figures up to 
3 minute jobs with a 
special arrangement 
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Tt F rr for timing jobs up to 
TAY ee |e 30 minutes. No. 5 
„ XAR 25 is the split hand" 
PEAN 3 rw Vs e 4 watch with the ‘‘take 
f: : ERAN COE 7 S109 AMNES el £ vut time“ improve- 
L edo - à x: — 22 = ment which now per- 
- . HH mits careful studies 
of multiple operations and parts of operations. Bach watch has this tanke out time” feature, 


Any Watch Sent on Approval to Responsible Concerns 


Pick the watch that fits your job. We will gladly send it with a descriptive pamphlet on its use to any 
responsible concern on approval. Put it to any test you wish— prove its advantages in facilitating the work 
and guaranteeing absolute accuracy. Each watch is backed by our unlimited guarantee. Write us today 
for the instrument that fits your requirements—or in case you desire our advice, tell us the class of work 
you are doing and we will ship you the watch to meet your needs. No obligation. Write today for detail- 
ed pamphlets, or for pamphlet entitled More Jobs for the Factory Stop Watch.” 


MORTIMER J. SILBERBERG CO. 
Peoples Gas Bldg. Chicago, Illinois 
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Pioneers in Manufacture and 
Sale of Time Study Watches 
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Carrying the load fand 
doing it in a fraction of 
the time formerly j re- 
quired—also at a great 
saving of labor—is the 
main purpose of the 
Cleveland Tramrail 
System. 

Many users report savings in material 


handling costs from 40 to 150 percent. 
No matter what you handle—if it isn’t over 
"t two tons weight—it can be most economically 
hoisted and conveyed by the Cleveland Tramrail— 
either hand or electric carriers. 
It makes the ceiling earn greater profits for you. 


Shall we send our catalogue? 
Cleveland Electric Tramrail 


ear. es Division of 
The Cleveland Crane & Engineering Co. . 
Wickliffe, Ohio 


SALES OFFICES 
Farmers Bank Bldg. 
Pittsburgh, Pa. 
149 E. Larned Street, 
Detroit, Mich, 


50 Church Street, 

New York City 

1418 First Nat'l Bank Bldg. 
Chicago, Ill. 


ELECTRIC 
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Underlying All 
Wage Systems 


Whatever you base wages | 


on, you mean fundamen- 
tally to pay on a merit 
basis; a production basis. 
The problem is, how best 
to appraise your worker. 


Veeder Counters give 
you, automatically, the 
most accurate measure 
of an operative's value 
that can be had— just as 
they give you the most 
accurate measure of the 
product of any particu- 
lar machine. 


From the heaviest punch 
press to the nimblest 
wrapping machine there 
is a suitable 


COUNTER 


to check up the worker's produc- 
tion, make him look to his out- 
put and make sure he’s worthy 
of his wage. 


The Set-Back Rotary Ratchet 


Counter below is for machines 
such as punch presses and metal-stamp- 
ing machines, where a_ reciprocating 
movement indicates an operation. 


— — T" 
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Registers one for each throw of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four 
figures, as illustrated, $11.50—subject 
to discount. (Cul tess than !4 size.) 
Set-Back Revolution Counter of similar 


model, $10.00 (list). 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 
its mechanism will 
stand a very high 
rate of speed, mak- 
ing it especially 
suitable for light, 
fast- running ma- 
chines, and most 
adaptable for ex- 
perimental work. 
It run backward, the counter subtracts. 
Price $2.00. (Cut % size.) Small Ro- 
tary Ratchet Counter, to register recip- 
rocating movements of small machines, 


also $2.00. 


You can get a ''Veeder" for 
every machine where the pay 
should be proportioned to pro- 
duction; ask for the counter 


booklet. 


TheVeeder Mfg. Co., 
63 Sargeant St, Hartford, Conn. 
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up to the largest timepiece. 
The manufacture of the crys- 
tals was simply for personal 
use, at first, but today several 
large concerns are buying U.S. 
made crystals for their high 
grade watches. "The jobbing 
trade, however, is mostly 
handling the imported goods. 
The American concern is in a 
position to meet the demands 
of this latter market and is 
gradually extending opera- 
tions. About five hundred 
hands are employed at pres- 
ent. This represents skilled 
help, fully trained for the work. 

hegardless of the adeptness 
of the Japanese, and the renew- 
al of large foreign imports, the 
work in the Ameriean wateh 
erystal plant is being systema- 
tized and adapted to machine 
production. Every machine in 
the plant is an outgrowth of 
the experience and ideas of the 
executive staff. They are de- 
signed and manufactured at 
the Company’s machine shops. 
They are models of simplicity, 
efficiency, and accuracy. They 
represent the reward of faith 
and perseverance over ‘‘It 
can't be done.’’ 


— — 


s E are much in the 

habit of pointing 
with pride to our trade bal- 
ances and factory output and 
crop reports, in evidence that 
all is well. It may be. Whether 
our prosperity is real and will 
last is all a question of what we 
are making of it in human wel- 
fare and power of self-control. 
It will not last if we do not dis- 
tribute it fairly ; it will not last 
if we merely spend our unac- 
customed wealth in cheap indul- 
gence and have not the power 
to assimilate it in wholesome 
growth.’’—Hayes Robbins, in 
The Making of Tomorrow. 
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What Secrets 


Industry Illustr 


1—California — Commercial Union Bldg, 
San Francisco, Cal. Architect: Georg 
W. Kelham, San Francisco, Cal. Byer 
Pipe installed in Plumbing and Heating 


systems, 


2—Golden Gate Theatre, San Francisco, 
Albert l 


Cal. Architect: G. Larisburgh, 
San Francisco, Cal. Byers Pipe installed 
in Plumbing and Heating Systems, 


r 
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Do the Walls Conceal ? 


ORESIGHTED builders and in- 

vestors are frequently more 
concerned about the things they 
cannot see about a building than 
in its outward appearance. One 
of their greatest concerns is the 
condition of the extensive arte- 
rial systems buried in walls and 
floors. If the pipe is Byers, they 
have the utmost assurance 
against future heavy repair ex- 
pense, including extensive dam- 
age to walls, floors, rugs and 
furnishings. a 


Byers pipe is made of genuine 
old fashioned wrought iron, 
which is the only welded pipe 
whose dependability has been 
proved by past performance 


covering a period of over 6 
years. It is made by the century 
old hand puddling process, whic! 
gives to the metal a life far be 
yond that obtained from pro 
ducts of modern processes. 


The diagram shows the aver 
age extra cost of Byers piper 
a pipe system to be about 7% 
As against this small amount 
the cost of replacements, if the) 
became necessary, would be s 
heavy as to jeopardize the vers 
investment value of the building 


In dwellings and skyscrapers 
Byers pipe is the choice of 
those who know materials. Ask 
your architect, engineer or con: 
tractor. 


Byers Bulletin No. 38 ‘‘The Installation 
Cost of Pipe’’ sent free on request. 


A. M. BYERS COMPANY, PITTSBURGH, PA. 


Established 1864 


New York Philadelphia 


Boston 


Chicago Cleveland Houston 


BYERS PIPE 


GENUINE WROUGHT IRON 


Look for the Name and Year rolled in every leng th 


October, 1922 
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Engineer Shoemaker of Western Plant 
Discovers Way to Cut 
COAL BILL in HALE! 


Modern equipment—assumed full efficiency—yet 
the Hays Home Study Course in Combustion showed 
him how to save 113 tons of coal a month with an 
even bigger load. Will you give your Engineer this 
training in exchange for a similar saving? 


Other Big Savings 
Saves $540.00 a Month 


"Without scales, feed meters or 
draft gauges to work with I have 
cut coal consumption from 15 tons 
a day to 9.2 tons, saving $540.00 a 
month." K. R. Williams of Char- 
leroi, Pa. 


Savings Quickly Noted 


"Already I have made a saving 
recognized by more remuneration." 
E. Burgess of Philadelphia. 


Fuel Efficiency Wins 
Recognition 


"Have had two raises as a result 
of the saving I have effected since 
taking the Hays Course." Gordon 
kelly, Cambridge, Mass. . 


- 


$200.00 Saved Here 


"In the last two months I have 
saved $200.00. At least 50% of this 
was in coal saved." William West- 
on, another student. ' 


Cut Coal Bill 15% 


“I have cut our coal bill 15%.” 
Edw. C. Grove. 


Saved 60 Tons in One 
Month 


“Saved 60 tons of coal this Sep- 
tember compared with same month 
last year.“ George W. Austin, 
Tuskagee, Ala. 


Reduced FN 
10% 


“Have reduced fuel consumption 
10%.” L. B. Quam, of the Oil Belt 
Power Company. 


O you want to make such a saving in 
your plant? In the face of rising coal 
prices and a desperate shortage of fuel, will 
you consider a business like plan for cut- 
ting your coal bills? This is my suggestion. 


The plant in question had every type of modern ap- 
pliance and mechanical device for burning coal effici- 
ently. Yet a new man comes in and saves 113 tons 
of coal a month—cuts the coal bill in half! Why? 
Decause charts, gauges, automatic stokers, blowers 
and draft regulators cannot run a boiler room with- 
out the directing genius of mind that knows what 
every sign means, what to do in every case. Engi- 
neer Shoemaker was trained by the Hays School of 
Combustion. He had a fundamental and thorough 
knowledge of every phase of combustion, he knew 
how to inspire the men to more interest in their 
work and he knew every short cut to more power for 
less money. | 


500 Ibs. From Every Ton is 
W ASTED! 


With all the modern appliances for saving fuel the 
average plant today is wasting 25% of every ton of 
coal. In short, you are paying the full ton price for 


‘only 1500 pounds of fuel. 


Now, a question. If a man came to you and said, 
“Do thus and so and you will save $500.00 every 
month that your plant runs," and you investigated 
and found that he was right, would you be willing 
to pay him for his definite information? I think 
you would. You would be foolish if vou didn't for 
every cent saved on fuel is clear profit-velvet. 


FRE 


The records shown are not remarkable when you 
consider the records of the men who prepared this 
course. Those whose experience is combined in 
this training are: Jos. W. Hays, well-known writer 
and consulting engineer; Prof S. W. Parr, of the 
University of Illinois,——authority on fuel chemistry; 
Fred R. Low, Editor of "Power"; David Moffat 
Myers, prominent consulting engineer and formerly 
of the Huel Administration; Arthur L. Rice, Editor 
of “Power Plant Engineering”; W. L. Abbott, Com- 
monwealth Edison Co., Chicago; I. E. Moultrop, 
Edison Elec. Illum. Co., Boston; and Jos. Harring- 
ton, stoker expert. 


Any Man Can Learn How 


This course in Combustion and Fuel Efficiency is 
so interesting. so clearly written that any man of 
ordinary intelligence—with no better than a common 
school education—can master it and become as good 
and as expert a Combustion Engineer as though he 
had spent four years at a technical school. From 
the very first lesson he learns principles and what 
is more important, how to apply them at once, in 
his daily work. This is true throughout the course. 


Send Coupon Now 
But what you are interested in is "IIow much 


How You Can Cut This Waste 


Then, here is my plan. Will you allow me to 
take one man from your plant—the Chief Engineer, 
the Superintendent, or an apt fireman—and, without 
taking a minute of his time from the job, give him 
the training in his spare time at home that will en- 
able him to make for you a saving similar to or even 
greater than that made by Shoemaker for his Plant? 
And will you pay for his training—less than a hun- 
dred dollars—with the understanding between you 
and me that, after he has finished the course, if you 
are not satisfied that this small investment will be re- 
paid many times in actual profits, that I refund the 
money ? 


More Vital Than Money 


This is not merely a question of saving coal when 
it is at its peak in price. It is more far-reaching 
than that. The coal shortage is so acute that hun- 
dreds of plants have been forced to shut down. 
Hundreds more have been cut to half time. The 
really vital question is Will I be able to get enough 
coal at any price to keep my plant running ?" 

If the man you pick to have us train could—not 
cut bills in half—but just get the efficiency from 
that wasted 500 pounds—even then, you would be 
getting the power equivalent of 177 tons from every 
ton you bought. 

Is it worth trying? My offer is bona fide. I will 
train your man at my risk. Or, I wil train all your 
men. 

If Engineer Shoemaker were the only graduate 
Combustion Engineer who had made a saving like 
this for his company I could not make such an offer. 
What he has done is only a drop in the bucket. 
Read the records shown in the panel to the left. 


Where Shall We Mail Your Copy of 
This Cost Cutting Book? 


fuel can I save?" Space forbids details. We have 
prepared a book which will give you the whole 
story, tell you all about the course and about the 
various plans now in use in America’s leading plants 
for training the men to stop the hundreds of little 
leaks that waste coal. Paste the request printed be- 
low to your letterhead and mail it at once. The 
book will be sent free without cost or obligation. 


HAYS SCHOOL OF COMBUSTION, Dept. 77 
1412-14 S. Michigan Ave., Chicago, III. 


g Hays School of Combustion, Dept. 77 
1412-14 S. Michigan Ave., 
| Chicago, Illinois. 


| Send me your Book on Combustion without obligation. 


First Aidto Avoiding 
the Friction Due to 
Cutting Wages 


(post paid on request 
on your letter-head) 
BUDGETS 


* * 

Get This em re These plan books come in 

r 100 lots and they are sold 
to employers of Labor at 
25c each, any excess over 
cost 1s applied to advertis- 
ing. These books are retail- 
ed at $1.00 each to individ- 
uals in retail stores, book 
stores, drug stores, depart- 
ment store book depart- 
ments. 


> by 
| MENTER Co. 
Teachers e brated It 
New Yura NY 


W HEN INcome is reduced—the problem of living 
within it is increased—Advice from the employers who 
have cut the income IS never thought much of by the 
employee. 


BUT—a practical plan showing HOW to budget that 
reduced income—a plan based upon ACTUAL and 
Liveable conditions—showing how to apply “Practical 
Thrift” to Living and Saving—to control OUTgo and 
INcome, the HOW is always gratefully studied—That’s 
what we have worked out—NOT merely a book NOT 
an accountancy system—but a PLAN of Home Budgets 
—Direct—USABLE. 


Here it is, look it over. 


It’s endorsed by leading Bankers—Economists and 
business men everywhere. 


Tell us how many you care to have to give or sell to 
your employees. | 


The cost to you will be nominal. It will cover our actual 
cost of production and compilation and every dollar 
over goes into further advertising IN YOUR LOCAL- 
ITY OF THIS PRACTICAL THRIFT IDEA. : 


Help your employees, indirectly by showing them HOW to 
have and SAVE and still enjoy the little things that make life 
more than mere existence. 


Get this First Aid to thrift —this Silent Partner of the individual. 
Write us a frank constructive criticism and say whether you care 
to help along this practical way to avoid discontent due to reduced 
incomes among the wage earners. 


The man who plans or budgets his income so that he 


saves something out of what he makes is a more 
valuable employee than the spend-thrift. 


This campaign helps to make better satisfied 
employees through practical education. 


MI II N TIE 


Teachers of THRIFT Since 1889. 


“Thrift Division" 
Suite 2, 1419 Seventh Ave., New York, N. Y. 


While others TALK thrift—you can show your employees 
“HOW to be thrifty.” 
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Industry Illustr; 


Interior of transmitting room, in W G Y General Electric Co. radio broad. 


casting station, Schenectady, N. Y. 


This is the most powerful radio broad. 


casting station in the country. On one occasion messages were picked ap ii 
Cuba 1,450 miles away. Picture shows tube sets, control board and othe 
apparatus. The programs are sent out from another building nearby. 


Developments in Our Newest 
Industry 


S we go to press, comes 
A the announcement that 
the World Series games, at the 
Polo Grounds, New York, are 
to be **broadeasted,’’? play by 
play, to palpitating thousands 
of fans. To the radio enthu- 
slast, who has kept in touch 
with developments, this news 
Is less startling that it is to 
those who mistook the summer- 
time lull for an evidence of col- 
lapse in the whole radio indus- 
try. 

The chief unconquercd en- 
emy of radio is the existence 
of ‘‘static’’—stray currents in 
the ether or in the earth’s at- 


mosphere, which create such, 
medley of sounds in the rece) 
Ing apparatus as to drown o 
everything else. Just as su: 
mertime is the worst time f 
thunder showers, so it Is le 
worst time for ‘‘statice’’—au 
therefore the least favorabl 
time for radio broadeastin. 


"When we review the stride 


made in the past few year 
it is not unlikely that ev 
static“ will be conquered b- 
fore long; so that this new» 
art and science and indust 
may take the permanent plat 
its importance warrants, Wil) 
out seasonal interruption. 


pe 
Assembling amatcur wireless receiving sets for shipment in one of the factor 
of the General Electric Company. Operators are hard put to it to meet t 
tremendous demand which has grown up almost over night. 
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Double Run of Conveyor over 


Control Panel and Hoisting Coal Bunk 
o2l Bunker 


Machinery for Skip Hoist 
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Apron Conveyor Feeding Coal 
into Coal. Gracker 


Cutting Down Power 
Costs 


VERY item of labor involved in 

getting coal from thé cars to your 
grates, and in removing the ashes after 
combustion, is just that much added to 
your power costs. | 


The photographs grouped on this page 
show a complete coal and ash handling 
equipment which we recently installed 
at the Utica State Hospital. 


The. installation. shown effects a great 
saving in the handling:of coal and ashes. 


Our engineers are prepdfed to submit 
interesting figures on ecogomies that 
can be effected in your power plant. 


8 ^ — ` " TA E 
C. W: Hunt Go., Inc. iom — . 
West New Brighton New York 


Electrically Operated Traveling 
Weigh Larry 


l i Skip Hoist Handling Ashes to 
New York Office, 143 Liberty Street 


Phillips, Lang & Co., Inc. Ernest F. Learned Storage Tank 
538 South Dearborn Street 141 Milk Street 
Chicago, Ill. Boston 9, Mass. 


C cr «zl View cf Utica State 
E ospital Power plant 
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Do It Mechanically 
—by the Keller Method 


Quantity production ¿n the foundry calls for 
uniform and accurate metal core boxes and pat- 
terns. To secure these quickly 
and at lower costs, keen vision- 
ed executives have turned to 
Keller Automatic Machines. 


Multiple core boxes, 
automatically cut in 
aluminum or iron from 
E — the master, above. Ab- 
Oe "EM eC - solute uniformity — a 
d : dai al | core print from one will 
Qe Cw [P y | wj fit pertectly in all others 
. e bi - INO Hn of this set. 


The Keller Machine not only fin- 
. ishes all surfaces, but its contour- 
ing, or profiling, movement also 
follows the irregularities of outline. 


y 


—— x. 
ada 
> —» 2.4 


Y 


Cutting two metal patterns sim- 
ultaneously from one master. 


Keller-cut core boxes make for. 
uniform walls in casting and less | 
rejects. They cost less and save 
much. 


Metal pattern for an exhaust manifold, a typical job. There is 
no limit to size, depth or intricacy—anything from valve fittings 
to bathtubs. 


Keller Machines reproduce direct from plaster, wood or 
metal masters—the Keller method is applicable to every in- 
dustry using Dies, Molds, Metal Core Boxes or Patterns. 


Ask How It Applies to You 


KELLER 


MECHANICAL ENGRAVING CO,, 
58 Washington St., Brooklyn, N. Y. 


Industry Illustra, 


What Suggestion Systems Hare 
Accomplished 


(Continued from page 15) 


tion is needed at first to get the 
workers to understand that a 
mere complaint is not a sug- 
gestion, and to make them 
catch on to what is wanted; 
but when this 1s accomplished 
there will come real sugges- 
tions, many of them minor and 
intrinsically insignificant, but 
important and significant for 
the attitude of mind which they 
reveal. Only occasionally will 


a big idea come through the 


suggestion mill; but the sav- 
ings wrought by this occasion- 
al big improvement plus the 
total of the little savings effect- 
ed by numerous minor sugges- 
tions mean in the long run a 
big, tangible money value to 
the plant. The head of an im— 
portant silk manufacturing 
company said recently that his 
concern saved more than $100,- 
000 last year through improve- 
ments resulting from employee 
suggestions. 
In the 


average factory 


where a suggestion syste, 
working effectively, there yj 
be offered in the course yy, 
normal year suggestions aff. 
ing practically every depar 
ment and feature of the hw 
ness. There will be sum. 
tions for the improvement n 
the product, for the hette 
merchandising of the proche 
for improving personnel rek 
tions within the organization 
for bettering working coni 
tions, for increasing cose 
tion, for reducing spoilage ar 
waste, for improving the equi 
ment, and for improving |) 
working methods. No stats 
ties have been compiled on tl 
subjeet, but, 1n the opinion « 
a number of suggestion i 
partment managers, the bl 
of acceptable suggestions 
fered by factory workers afie 
(1) the product, (2) the equ; 
ment, (3) the working metho: 
And of the three nau 
above perhaps the greats 
(Continued on Page 68) 


Just Suppose-- 


You had coming to you every month | 


A big bunch of 
Pictured Progress 


Such as you see in this copy of 


what it costs? 


Industry Illustrated 


Wouldn't you give it a hearty welcome? 


Wouldn't it put a dash and a sparkle into the 
daily grind you have always wanted—but 
which you have found hard to get? 


And wouldn't it be worth to you many times 


This coupon is for YOU—use it C3 


Engineering Magazine Co. 


| 120 West 32nd Street, New York 
SEND ME INDUSTRY ILLUSTRATED every month for a year. [shall . 


remit when your bill comes—sometime within the next thirty days. 


Ww ] ²¹ð!²ĩ¹˙ð ͤ ⁵—ůni⁰̃ %— -N 
Wilna 2o esse s 


Compan 
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(Important confidential information—for our own records only) 


ANNUAL SUBSCRIPTION $] 


In Canada, £1.25; 
Foreign, $1.50 
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Cowan Electric Truck Saves 
At Brown-Lipe-Chapin Co. 


Mr. E. W. Zimmerman, Plant Engineer of this 
Company, at Syracuse, N. Y., advises: 


“The actual saving effected by the truck i is best figured roughly 
— | by estimating its saving of one man's time, which would prob- 
EE Vom | ably amount to $1200 per year. In addition to this, we find a 
HEU ee: | great saving which cannot be estimated in dollars and cents, in 
the quicker delivery of materials to the various departments, 
but this is a very noticeable feature with the truck.” 

Cowan Electric Lift Trucks, one-man operated, automatically 
pick up and deposit skidded loads weighing thousands of pounds. 
They eliminate rehandling with its great waste in time and 
labor and speed delivery of materials. 


We have actual facts and figures on the worth while savings of 
Cowan Electrics. A Cowan representative will gladly lay them : 


ENG es . it before you. Shall we mail you a copy of Bulletin No. 5? 
AIC b. — AED Cowan Truck Company, 6 Water Street, Holyoke, Mass. 
— corta did N. Y. Office: Grand Central Palace. Offices in Principal Cities. 
2057-N 


INDUSTRIAL 


COWAN reucc-macrons 


Jriginators of the “through ticket" system for moving loads 


a o OX 


| 


ELECTRIC 
TRACTORS 


Transport Tons 


where hand trucks move pounds. 
They reduce expense in all vour 
departments. 


Request Catalog 1208. 
The Elwell-Parker Electric 


Company 
Cleveland, Ohio 


*High Duty" 
Magnetic Pulleys 


For removing iron and steel from conveyed 
materials. Will positively protect your crusher, 
grinder or pulverizer against injury from “tramp 
" 3 
iron. 


Magnetic Mfg. Co. 


267-275 23rd Ave, Milwaukee, Wis. 


POWELL Pressed Steel Platforms 


FOR USE WITH ALL HAND AND ELECTRIC LIFT TRUCKS 


pee Platforms are cold-pressed from a single 
piece of steel and will stand up under a lifetime of 
hard usage! They combine lightness, ruggedness and ex- 
treme durability. Standard or special sizes furnished 
promptly. Get our literature and low prices. 


The PoweLL Pressep STEEL Co. 
HUBBARD, OHIO 


SUBURB OF YOUNGSTOWN 


NORTHWEST CRAWLER 


CRANES—with clam-shéll bucket or grappling hooks. 
DRAGLINES—For drainage jobs, excavating, grading. 
SHOVELS—with only one motor—gas or electric. 


A complete line proved in service. Patented crawler 
base provides 


Unequalled mobility 


Northwest Engineering Co. 


Works: Green Bay, Wis 


General Sales Cffice: 28 E. Jackson Blvd., Chicago 


Easiest Way 
to Handle 
3,000 Pound Pieces 


is on Electric Industrial Trucks 


CRANES. 
Bulletin 51 tells how. 


The 
Elwell-Parker Electric 


Company 
Cleveland, Ohio 


equipped with REVOLVING 


(Continued from Page 66) 


number of suggestions receiv- 
ed relate to equipment and to 
methods. What they work 
with and how they work are 
the two subjects of most inti- 
mate proximity and greatest 
importance to the average fac- 
tory operatives; and naturally 
when they begin to think of 
possible improvements, they 
think of the tools or mack nes 
with which they work an of 
the methods of working. 

Very often, when a sugges- 
tion involves the improvement 
of a tool or machine or perhaps 
the introduction of an entirely 
new piece of equipment, the 
change also affeets the method 
of working. Such a suggestion 
is the following, taken from the 
experience of the Eastman Ko- 
dak Company. 


Certain assembling opera- 
tions in the shutter department 
of the camera works involve 
the handling of tiny screws 
with a magnetized screwdriver. 
But in picking up the screws 
it was rare that the serewdrive- 
er got them on the heads. Usu- 
ally the worker had to take 
each screw off and carefully 
place it with the end of the 
serewdriver in the  slotted 
head; then it was easy to in- 
sert the screw in its proper 
place in the shutter and drive 
it in. Pieceworkers in that 
department had been. doing the 
job this way for many years, 
when one day the idea of using 
a positioner occurred to one of 
them. She suggested that a 
metal saucer be provided, in 
the bottom of which seme 
countersunk holes had been 


drilled, and thaf. the screws, 


first be placed in this saucer. 
A gentle tapping of the saucer 
would cause the screws to drop 
into the holes, heads up, in po- 
sition for piekinlg up with the 
screwdriver in the slot? By 


the use of the ‘positioner the 


hand operation was eliminated 
entirely. A motion study 
showed that the new method 
saved one and one-half seconds 
per screw handled, and if ap- 
plied to all similar operations 
in the works it means a yearly 
saving of 4,670 hours. 


‘Sometimes a suggestion 


means simply an improvement 
in the equipment. An example. 


of this is furnished in the oil- 
burning furnaces used in the 
heat-treating department of 


.the National Cash Register 


Company. When it became 
necessary to change from. gas 


Digitized by Google 


‘pany in the West submit 


Industry Illustr. 


to oil as a fuel, a burner 
was on the market was bo: 
and installed. It did not 
satisfaction, and as a resi 
new type of burner was 
ceived in the department 
suggested to the managen 
Today practically all of the 
burning furnaces, both 
large furnaces in the | 
treating department and 
smaller ones used in yar 
departments, are equip 
with the new burners, w 
are made in the plumbin: 
partment at a cost that is 
atively trifling. 

In this same factory i 
necessary to go over the |, 
ing system from time to ti 
and the job of getting atr 
ators for repairing was 
troublesome one. Four: 
were usually required to do 
lifting, and besides there : 
preliminary work in clear 
away space, and the inter 
tion of other work while th: 
pairing was in progress. | 
of the employees suggest 
rig and tackle for lifting 
radiators, and sinee this : 
gestion was adopted the w 
is easily done by one man v 
out disturbing the machi: 
workbenches, or workmen. 

Another improved me 
installed in the factory of 
National Cash Register C 
pany as a result of a sug 
tion is the handling of a‘ 
tain -kind of register | 
These keys are shot out 0 
polishing machine throug 
trough into a box. Under 
old method they piled into 
box helter skelter, freque 
the box would overflow, i 
part of a man’s time was 


.quired to straighten out 


‘keys and rearrange them 
efficient handling. In the! 
method, when a box is pla 
under the trough, a metal ¢ 
which is divided into ll 
narrow compartments, is 
ed in the box, which it fits 
a loose lining. The eff 
the narrow compartmen 
to cause the keys to stral 
as they fall and lie pa 
When the three compart 
are filled, the metal case, 
has no bottom, is lifted oi 
the keys lie in symetrie 
der closely packed in the 
Sometimes the imp 
method suggested will 
the wiring of electricity ? 
routing of material A! 
ployee of a city electric 


b 


his suggestion a wiring 


Ictober, 1922 
ram that eliminated a large 
umber of lights and meant 
1e saving of a considerable 
mount annually in both kilo- 
atts and equipment. 

In a paper mill there was 
1ronic congestion in the ship- 
ing room due to the blocking 
k the entrances with stock. 
ne of the men suggested the 
atting of doors through the 
alls of those parts of the mill 
djacent to the shipping room, 
nd when this was done there 
as a remarkable improve- 
ient. Instead of stock moving 
reuitously, it now went by di- 
eet routes into the shipping 
yom, the blockade was reliev- 
1, and as a result the produc- 
on at one of the large paper 
iachines increased 42 percent. 
The suggestion of a foreman 
1 another paper mill. decreas- 
| the waste of paper rolls 
‘om the machines. Instead of 
sing a hook as was the eus- 
(m, he suggested, using a 
nife, and the surplus paper, 
hich heretofore had been re- 
arded as so much jagged and 
‘umpled waste, was trimmed 
ito samples for the sales de- 
artment’s use. The old meth- 
{q had been to take samples 
om stock, and this feature 
the suggestion saved the 
mpany several hundred dol- 
rs annually. 

Where a suggestion system 

funetioning properly there 
ill crop up in the course of 
ie year a number of sugges- 
ons affecting the product. 
nce in a great while a sugges- 
on that means an outstand- 
g improvement in the article 
ay turn up, but it must be ad- 
itted that such suggestions 
e rare. Such improvements 
-sually come from the engi- 
3ers or designers or from 
jme technical experts who 


re continually studying wavs. 


improve the product, simpli- 
y 1t, make it more efficient. 
ore economical, more service- 
ble, and so on. 


Perhaps the greatest number 
k suggestions affecting the 
roduct that come from em- 
loyees are suggestions that 
lean a mechanical improve- 
ient 1n some detail. For ex- 
mple, the  ribbon-reversing 
lechanism on a cash register 
cludes a spring which is 
tretched between two arms. 
'n earlier models the spring 
‘ould occasionally work off, 
 ?leasing the tension. To safe- 
_uard against this one of the 
mployees suggested that the 


workers. 


eyes at the ends of the spring 
be made oblong instead of 
round as theretofore. This 
little change in the shape of the 
eyes has entirely remedied the 
defect. The eye now ean slip 
off the reversing arm only at 
one angle, and the tension of 
the spring prevents it from 
shifting around to that angle. 

Another prize-winning sug- 
gestion in the National Cash 
Register Company resulted in 
making a certain part in two 
pieces instead of one. This 
part is the switch-lock lever. 
In the old-style one-piece lever, 
if repairs were necessary con- 
siderable taking apart was al- 
so required. In the new-style 
two-piece lever all that is nec- 
essary to remove the lever is 
to take out the two serews 
which hold together its two 
parts. The change seems 
small but it means an immense 
saving in time and labor. 

In building the mechanism 
known technically as ‘‘tele- 
phone printer frames"! it was 
usual to build them complete 
with ten teeth. One of the 
workmen discovered that the 
average system requires only 
four teeth, and suggested that 
the frames be finished here- 


after with four teeth. The sug- 


gestion was adopted, frames 
built for stock are equipped 
with four teeth, and in those 
cases where more are needed 
it 1s easy to add teeth when in- 
staling the system. The re- 
sult of this suggestion is not 
an improvement in the produet, 
but a saving in labor and ma- 
terial and a decrease in the 
cost of production. 

The suggestion system 
works with office workers quite 
as suecessfully as with factory 
(It is generally 
thought best to have separate 
svstems for these widely con- 
trasting departments, though 
one office may handle both 
svstems.) Economies in the 
office, as the management engi- 
neers have shown, are just as 
valuable and quite as impor- 
tant as economies in the shop. 
When the office employees are 
stimulated to offer sugges- 
tions, their ideas are generally 
eoneerned, in the main, with 
office methods, equipment, and 
clerical routine. 


For example, a stenograph- 
er in the office of a Wiscons:n 
factory sent in this suggestion 
which was favorably acted on 
by the management and re- 


Chain Hoists for 
All Purposes 


XM to 30 Tons Capacity 


Safe 


Dependable 


Economical 


WRS 


Lisbon, Ohio 


BANE T SA IN DUSTRIAL CARS 


FOR COAL 
HANDLING 


CARS, TRACK 
TURNTABLES 
EQUIPMENT 
SWITCHES 


EASTON CAR AND CONSTRUCTION CO. 
Main Office & Works: Easton, Pa. Branches in Principal Cities 22. 


Our catelog will 
interest you 


Do Pictures of Conveying Apparatus 
Interest You? 


Write for Bulletin No. 54. Conveying, elevating and hoisting machinery 


ROBINS CONVEYING BELT COMPANY 


NEW YORK. 14 PARK RO BOSTON, 70 KILBY ST. 
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El Paso, Texas 349 First cip sg 5 Bldg. 
Birmingham, Ala. C. B. Davi ring Co. 
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THROW AWAY YOUR VES Ow 
and get a 


BRADY 
STEAM JET ASH CONVEYOR 


Save hundreds of dollars. BRADY STEAM 
JET' ASH CONVEYORS are saving money in 
hundreds of plants. Tell us your problem; send 
for our “Book of Facts.’ 


We will show you just what we can save you. 


THE JAMES A. pop FOUNDRY COMPANY 
4510 Western Blvd. Chicago, III. 


Also manufacturers and designers of Pucumetis Conveyors for 
handling granular and pulverized materials of all kinds. 


Save Handling Expense! 


BARRETT 


Steeleg Lift Truck Platforms, 
Portable Elevators, Portable Cranes, 
Powerox Gas Tractor, Barrel Trucks. 

Write for full descriptive literature. 


Barrett-Cravens Company 
1334W. Monroe St. Chicago, Ill 
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sulted in a daily saving of time 
and postage: 


“I suggest the use of trays, each 


labeled with the name and address 
one of our distributors. 
addressed to these 


could be placed in the trays 


typed during the day and at night 
all to each firm mailed in one enve- 


lope. This would save probably 
daily in duplicate postare, as well 
stenographer's time 
separate envelopes for each letter 
is done now. 


All letters 
distributors 


in addressing 


he writer often has 


five to ten letters in one day for our 


€ to ten let nearly a ton of dead matter, 
Illinois distributor, for example." à 


and a system is now operative 
which will safeguard against 
such waste of filing effort and 
filing space in the future. 

All of the results of sugges- 
tion systems mentioned in the 
foregoing are tangible. They 
mean improvements that you 
ean touch or see. To a consid- 
erable extent in most cases 


In another factory office an 
employee suggested that a 
strict rule for filing material 
be adopted, which would rule 
out all matter that did not 
85 clearly promise to be of perma- 
as nent value. As a result of his 
suggestion the files have been 
overhauled and relieved of 
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Five Exclusive 
Features 


Because of its short wheel 
base, the Whale operates 


almost as easily on curves as 

on a straightaway. Tests 

have proved that a boy can 
operate the one-ton Whale“ even 
when it is loaded to capacity. 


Felt washers prevent  gritty 
dust and dirt írom reaching 
the bearings. They also pro- 


vide  períect lubrication, as 


the felt alsorbs oil from the 


oil hole and transmits it to the bearings 
continuously. 


Another exclusive feature. 
z protect all four 


wheels from shock when 

trolleys bump together or 

strike stop at end of track. 
It is practically impossible for the 
wheels of the ' Whale" to become 
chipped. 


Combination and radial thrust 

bearings are found only in 

the “Whale.” The ball races 

are ground and the balls them- - 

selves are of high duty steel. 
This feature enables a one-ton load 
to be started by the pull of a man's 
little finger. ' 


Reduced friction is assured 
by crowning the wheel treads. 
Also, the treads are chilled 


to give maximum hardness 

and minimum wear. This is 
another reason why the “Whale” will 
withstand long years of hard service. 
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Try the Whale 
at Our Expense 


If it were humanly possible to build a better trolley than 
the new and improved“ Whale," Richards-Wilcox would do it. 
We are so confident of its ability to meet your most exacting require- 

ments that we are willing to send it to you for free trial. If in any 
way it fails to come up to your expectations, simply return it at our 
expense. No offer could be fairer than this. 


A "Whale" of a Trolley 


The new **Whale" is precisely what the name implies—a whale of a trolley. It is 
the crowning achievement of many years of trolley-building experience—the result 
of a sincere desire to overcome every fault common to I-beam trolleys. Rigid tests 
have demonstrated that the new “Whale” is by far the most easily operated, most 
efficient and most durable trolley ever produced. 


Let R-W Equipment Help You, Too 


Hundieds of manufacturers have proved the economy of R-W. conveying equipment. Asan example, 
Mr. J. D Clark, Works Engineer of the Moline Plow Company, writes—‘ In our foundry one man, 
with Richards-Wilcox equipment, can easily move a large bull ladle which would ordinarily require four 
men to handle. Every piece of Richards-W ilcox equipment has paid for itself many times.” 


Remember, we stand ready to send you a “Whale” trolley for free trial whenever you say the word 
It is made in seven capacities— 14 ton to 4 tons. 
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they can be measure 
lars and cents basi 
addition to these m 
sults are intangibl 
that are rightly re 
many business execu 
important value in t 

We believe the v 
suggestion system to 
limitless,’’ said the! 
a highly successful 
department. Our 
proved very profitable. 
resulted in giving us ani 
proved product, better faci; 
and office systems, new sell 
and advertising methods, b 
ter health and safety featur 
has saved thousands of doll, 
in the eost of production, a: 
in fact every phase of the co 
pany's business has been ben 
fited by the suggestion pla 
Another benefit that should: 
be lost sight of is the be: 
the suggestor receives besi} 
the monetary prize, and tha 
the increased knowledge of i 
business he gains by work: 
out his ideas.“ 

From an executive in à 
other company, one in the 
West, came this commen 
‘The company is pleased vi! 
the results of its suggestid 
campaign, and finds nothing) 
the campaign that it wal 
change. The plan has p 
to be an excellent stim 
department heads and to 
ployees. It has been paf 
ularly valuable in elimin 
the excuse of the rank andi 
to sit around on a bench, li 
each other what they would 
if they were boss, and let if? 
at that. With the suggest 
system in operation, the B 
have a fine opportunity tol 
seven 
suggestion committee) 
they think ought to be am 
with the possibility of gi 
paid for doing it.” 


mainly three: (1) the en 
tion of powers of observ 
analysis, and judgment 1 
mind of the worker and 
sense of working wit 
management for better 
duction, (2) the reflex mme 
on his daily work of a wori 
thinking constructive? 
terms of improvement,“ 


ward his employer. 
tangibles do not lend them 
selves to any form of meastr 
ment, but they may dire“ 
affect production, econome 
and profits. 
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Trucks 
Built To 
Withstand 

The Batter, 


Bangs and Bumps Of 
Constant Hard Service! 


The ability to stand up under abuse, 
the stamina that is built into Hyatt 
roller bearings, makes them a logical 
part of every truck that has real loads 
to carry. 


On such trucks as those shown in the 
photograph, plain bear- 


Sturdily built three - wheel 


These permanent rollers produce the 
easy rolling motion that enables one 
man to handle the heaviest loaded 
truck and enables tractors to pull 
twice as many trailers. 


One greasing every three months is 
the only attention re- 


ings quickly wear, pro- 
ducing wobbly wheels 
and hard running, lubri- 
cant wasting trucks. 


trucks equipped with Hyatt rol- 
ler bearings and manufactured 
by the Lansing Company, Lans- 


ing, Mich., in operation at the 
No. 3 Freight House of the New 
York, New Haven & Hartford 


quired by a Hyatt bear- 
ing truck. 


If you have heavy loads 


Railroad, Providence, R. I. to move economically, 
surely and quickly, it 
will pay you to put them on Hyatt 
bearing trucks. Specify that your 
new trucks be Hyatt equipped, and 
ask us about Hyatt bearing replace- 


ment wheels for your present trucks. 


Industrial Bearings New York IN Y 
, 4 ^ 


Division 


Trucks equipped with 

Hyatt bearings operate for years 
without the necessity of bearing ad- 
justment or replacement because 
there is no appreciable wear of the 
sturdy steel rollers. 


Hyatt Roller Bearing Co. 


Motor Bearings Division, Detroit 
Tractor Bearings Division, Chicago 


Pacific Coast Division 
San Francisco 
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Would It Add Sales to Your Product? 


STRIP of immaculate white Vitrolite—cleaner—more durable— | 
A naturally users prefer it to glass or marble in the products they 

buy. Here's a material that marks your product as better at 
first glance—its snowy whiteness stands out as a visible guaranty of 
cleanliness. And Vitrolite is sanitary—even the strongest acids can't | 
stain it—nor dust and dirt cling to its smooth surface—an occasional | 
rub with a damp cloth keeps it spotless. 


Buyers appreciate its longer service, too—many times that of glass or 
marble. For Vitrolite’s tensile strength—50% greater than that of 
marble—makes it proof against chipping and cracking where other 
materials would be a constant hazard. Wherever your product is 
judged by cleanliness, sanitation and durability—replace glass and 
marble with Vitrolite. It gives you all these sales advantages— plus a 
considerable reduction on manufacturing costs. 


For many years Vitrolite has been the pioneer material for white 
restaurant table tops. Now it is ready to help increase sales for a 
thousand and one other products. If you make any of those in the 
adjoining list—or others where increased cleanliness and serviceability 
influence the buyer's preference—we want to give you the complete 
facts on Vitrolite. A letter brings the details—write it today. 


THE VITROLITE COMPANY 


Chamber of Commerce Bldg. Chicago, Illinois ^ 


December, 1922 
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Can YouManagea Million Dollars? 


“TI can secure a million dollars ten times while I am finding a 
man with the capacity to administer a million dollars at work” 


was a saying of the late James B. Dill, who organized the United States Steel Corporation. 


But even a million dollars is not much in these days of enormous industrial undertakings. 
Do you feel that you are competent to administer a million dollars at work? 


Big industrial organizations cannot afford to place the responsibilities of management into 


the hands of men who become wise only through disastrous personal experience. 


Industry does 


want men who have learned from the long experience of other men those things which are 
recognized as successful principle or practice. 


What You Must Know 


To be a successful industrial man- 
ager you must be fully informed con- 
cerning all factors which affect the 
control and operation of men, methods, 
material and equipment. If you know 
only those things which are associated 
with equipment or materials, then you 
certainly cannot act correctly and 
decisively concerning problems of men 
or methods. You have to use snap 
judgment—in other words you guess. 


Industry does not want any more 
guesswork. The millions of dollars of 
waste which have been the yearly 
record of industry must be saved. And 
it can be saved only by intelligent, com- 
petent management. 


You can participate in this manage- 
ment only if you have accumulated a 
knowledge of successful methods which 
have been worked out by many indus- 
trial executives and engineers, in many 
plants, and in all branches of manu- 
facturing. 


You cannot get this knowledge by 
personally visiting hundreds of plants 
and studying their methods. Even if 
that were possible you would be a very 
old man before you had completed 
your study. 


How You Can Get It 


You can, however, get the benefit of 
the wide experience of men who have 


spent their best years in the industrial 

eld. You can learn those successful 
methods which they worked out after 
years of experiment and study. You 


can avoid all of the mistakes which they 


made. You can start with the sound 
principles and practices which they 
have spent years in perfecting. 


More than one hundred men helped 
to prepare the Factory Management 
Course and Service, which the Indus- 
trial Extension Institute offers to you. 
Each one of these men is a specialist of 
national reputation in some phase of 
industrial management work. 


These men have spent an average of 
twenty years each in industrial work. 


You can get the benefit of their aggre- 
gate experience of approximately two 
thousand years in the industrial field by 
enrolling for the Factory Management 
Course and Service. 


The Proof 


The details of the Institute work 
are given in a booklet entitled Think- 
ing Beyond Your Job" which will be 
sent to you upon request. 


That the Factory Management 
Course and Service is the only adequate 
means of getting the broad fundamen- 
tal and practicable knowledge neces- 
sary for modern industrial management 
is indicated by the action on the part 


of the following well known organiza- 
tions in having the training brought to 
their key men.— 


Studebaker Corporation 
International Motors Corporation 
New Jersey Zinc Company 
Robert Gair Company 
American Cotton Oil Company 
Atlantic Refining Company 
Johns Manville Company 
Worthington Pump & Machinery 
Corp. 
Industrial Managers are Wanted 


Can You Qualify? 
If not—let us help you 


MAIL THIS COUPON—NOW! 


Industrial Extension Institute 
Nine East 45th Street New York City 


Send me the details of 
your plan and your 
booklet Thinking Be- 
yond Your Job" with- 
out obligations. 


Address d) oor ⁵ĩðV Ne VE 
City and State 


Position ................... eer 
Ind. Illus., Dec., 1922 


The Only Complete Course in Industrial Management 


Copyright, 1922, Industrial Extension Institute. 


6 Industry lid 


THE COAL SITUATION. 
DEMANDS EFFICIENT HEATING 
EFFICIENT HEATING DEMANDS 
THE JENNINGS PUMP 


SEPARATOR WITH BALL FLOAT 
VALVE ON AIR PUMP 
DISCHARGE. 


CAST PASSAGES HIGH EFFICIENCY M H. P. MOTOR WITH BALL BEARINGS 
CURRENT — E 1 CENTRIFUGAL WATER SUPPORTING PUMP ROTORS AND PREVENTING 
2 * a 
LOK, ; s : CONTACT OF ROTORS WITH CASING. 

WwW. PIPING BETWEEN PUMP WITH OPEN TYPE 
SELF CLEANING BRONZE 
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BM DEEP DRIP PAN 
UNDER PUMP AND 
MOTOR WITH DRAIN 
CONNECTION 
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LARGE SETTLING CHAMBER THREE POINT SUSPENSION OF RIGID BASE 


WITH CLEAN OUT PLATE. AND TANK, PREVENTING MISALIGNMENT. 


Now ıs the time t° Prepare your heating facilities to meet 
—_ — —— the conditions of the coming winter. 

The installation of a Jennings Return Line Pump in connection 
with your system means quick heat in the morning, at the most 
isolated radiators, and in zero weather. It means a positive control 
of heat at all times and the elimination of radiator noises. It means 
an economy in fuel, that, according to our customers, makes this 
piece of equipment a real dividend paying proposition. 


Jennings Pumps are made for any size installation. The 


Ekis odii small unit here illustrated has ample capacity of 5,000 sq. ft. of 
graphic device with ` equivalent direct radiation. Because of simplified design, in connec- 
movable rotor clearly tion with quantity production, this outfit is being sold at a [price 
PAR tole 3 never before possible in a pump of this capacity. 
ating principle. i , 
for your copy. The pump incorporates all of the high grade workmanship and 


9 
NASH ENGINEERING CO. 
SOUTH NORWALK, CONN., U.S.A. 


material characteristic of our Jennings equipment. It is equipped 
with solid bronze air rotor, rotor housing, water impeller and shaft. 


In this unit all piping complications have been removed, and 
it is only necessary to make three connections: 
I. The return main. 2. The water discharge. 3. The air discharge. 


While the new compact “M” type is furnished in one size, our 
well known Jennings Pumps in separate tank design, as recommend- 
ed for larger capacities, are furnished for any size installation. 


Many thousands of these pumps have been installed and have 
given universal satisfaction. 


NASH ENGINEERING CO. 
SO. NORWALK, CONN.U. S.A: 


Please send graphic device also 
bulletins covering 


a Return Line Heating Pumps 
L] Boiler Feed Pumps 

U Hytor Air Compressors 

E] Hytor Vacuum Pumps 
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W. Thomson Lees, Associate 
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ITTLE more than a century ago, 

man-power was the predominant 

source of energy. Man used the 
power of horses and oxen, and he utilized 
to some extent the power of strcams and 
waterfalls; but in the aggregate, man's 
own energy output was the measure of 
the power available: if any industry em- 
ployed fifty men, then that industry 
enjoyed the amount of energy those fifty 
men could exert, and no more. 


Based upon exhaustive tests, it has been 
shown that the average energy output of 
the American workman in an eight-hour 
day is one-tenth of a horsepower. From 
census figures of the United States, we 
know that there are roughly forty million 
of our population, today, engaged in gain- 
ful occupations. 

Even if we assumed that clerical work- 
ers could equal the energy output of 
manual laborers, this whole working 
population can produce but four million 
horsepower, available only one-third of 
each twenty-four hours. Suppose, then, 
we had no steam power, no electric power, 
no automobiles, no oil engines; suppose 
we had to use the methods of a century 
ago—let us take a concrete example: 

In the past year, our railroads handled 


in round numbers four hundred billion 
ton-miles of freight, utilizing mechanical 


energy, and employing two million men. 


To handle that same amount of freight 


under the methods available a century © 


ago, would have required the labor of 
one-and-one-quarter billion men—more 
than one hundred times our total popula- 


Adolf Schildkraut, Art Director 


‘EDITORIAL 


Manpower 


tion at that time—almost twelve times 
our total population today. Each of 
those two million railroad men, then, is 
accomplishing today by the aid of me- 
chanical energy, as much as six hundred 
and fifty men were able to do a century 
ago. And, at the same time, the cost per 
ton-mile has dropped, from two dollars 
to about one-and-one-half cents. 


Man's productive labor multiplied six 
hundred times, and the cost of that pro- 
duction reduced to a fraction of its former 
cost—and this in the short space of less 
than a full hundred years! And all 
through machinery, mechanical energy, 
power. 


Iron and steel were produced a century 
ago, and with but little more than one- 
tenth horsepower per man employed; to- 
day, we develop forty-two horsepower 
for each .employe—four hundred and 
twenty times as much. Flour mills have 
been grinding grain since the early days 
of history; today, every employe in such 
a mill has two hundred times his own 
energy-output to work with. And so 
for every industry. 


Wherever we turn, the keynote is 
power. More and more, “labor” is com- 
ing to mean attendance upon a machine 
which actually performs the labor. And 
the more cheaply we can produce power, 
the more far-reaching will be its benefits; 
for cheap power, in the final analysis, is 
the solution not only to industrial ills, 
but to the social and political ills of the 
world. 


Reginald Gordon, Associate 
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How 


At the right is the first experimental Diesel 
engine, and above at the left, the first com- 


mercial Diesel, of 25 H. P., built in 1897. (We 
are indebted to SPEED-UP for their courtesy 
in loaning us these illustrations; and to the 
Maschinenfabrik Augsburg-Nurnberg, Ger- 
many, who built these pioneer engines.) 


The gasolene carburetor, 
which can vaporize only 
gasolene or gasolene and 
kerosene mixed, is really 
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a miniature gas machine. | | N fy 
At the center is shown fuel Vege i AS 
Doctor Diesel's original Level” 7 ZA ; 
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AUTOMOBILE VS. DIESEL 


At the left the events occurring in a gasolene 

engine cylinder just prior to the end of the 

compression stroke, and on the right the Diesel 
cylinder at same point in its cycle. 
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T the time of going to 
A press, the latest avail- 

able quotations for 
spot steam coal run from $2.50 
to $6.50 per ton; the price of 
fuel oil, from 234 to 5 cents per 
gallon. "Translating both of 
these into average cost per 
heat unit, we ean buy roughly 
one million British thermal 
units in the form of coal for 
sixteen cents, or the same num- 
ber of heat units in the form of 
oil for twenty-five cents. 

It may seem a far ery from 
the title of this article to an 
analysis of the cost of B. t. u.'s 
—but this article is intended 
especially for industrial exec- 
utives and industrial power 
plant men; and the latter are 
interested in B. t. u. costs, 
while the former are beginning 
to sense the relation between 
these and their uneomfortably 
high power costs. 

To repeat, then:—Today’s 
dollar will buy an average of 
six and a quarter million B. t. 
u.’s if spent for coal, or four 
million B. t. u.’s if spent for 
oil. 
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Ignorance and Prejudice are Being Conquer 


By 


Assuming that we bu 
fuel in the form of coal, 
it under boilers to 
steam, and drive an 
with the steam, we can“ 
are blessed with a 
thousand-horsepower 
installation) get some & 
per cent thermal cii 
from it. But if we av 
the performance of ini: 
power plants in this ww 
(which is not over 7 per: 
we actually are converting 
than 437,500 of our origing 
and a quarter million heat) 
into useful work. 

Suppose, on the other } 
we buy our fuel in the for 
oil, and burn it in a Dies’ 
gine. Then, although ou 
lar buys only four million 
units, we are getting oti 
200,000 of these units 
form of useful work. In 
words, the Diesel eng 
within its limitations, | 
taken up in the course c 
discussion—furnishes p 
for approximately one 
the fuel eost of an: 
amount of steam power. 


design of a rotary f 
valve for powdered c 
while at the right i5 
cross-section of a typi 
Diesel engine fuel valve 
essentially an atomizer 
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AUTOMOBILE VS. DIESEL. 


The contrast in the cycle of events between 
the well-known gasolene engine and the Diese! 
engine—the piston,in each case having passed 


top dead center and begun the power stroke. 
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the Diesel Engine 


this most Efficient Prime Mover 
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ne of the first large-size Diesel 
igine plants built in this coun- 
y. In it are two original 1250 
, P. engines bought from Carels 
reres, Belgium; two duplicates 
' these, built by the Nordberg 
fg. Co.; and two 750 H. P. 
lesels connected to air com- 
ressors. This plant is at 
yrone, N. M., and supplies 
ine and town with light and 
power. 


A 150 H. P. Diesel engine in the 
plant of the National Transit 
Pump & Machine Co. This 
company, in common with most 
Diesel manufacturers, uses its 
own product in power genera- 
tion. 


'se figures, by the way, are 


F theoretical, but are taken An  Allis-Chalmers Diesel engine, operating 
m actual operating condi- plunger pumps at the oil pipe line pumping 


nsn going plan 185 station of the Yarhola Pipe Line Co., Oklahoma. 
l'o understand why and how 
Diesel engine obtains a 
l-to-power-efficiency from 
ir to eight times that of an 
lustrial steam power plant, 
1 to explain why its recogni- 
n in this country has been 
th a slow process, it will be 
essary to take up briefly 
ne of the salient points in 
> history of power develop- 
nt. 

The field first successfully 
raded by the Diesel engine 
this eountry was the marine 
wer field. The elimination 
coal storage space, the sav- 
y of engine-and-boiler-room 
ace, and the general advan- 
Jes of liquid fuel, all com- 
ned to give the Diesel engine 
hearing from marine inter- 
8. In the central power sta- 
n, too, this engine began to 


ajy . et EM | * . S d AN | a : A *bird's-eye view" of the engine 
e attention ’ probably be te ae A QA. "e — l which appears on the cover of this 
use the central power station Kio. Ee tee oe a. UN CM issue—a 520 H. P. Diesel Engine 


recently installed at the municipal 


l : s 
st sell its power, and 1S thus power plant at South River, N. J., 


roughly awake and ready to A Busch-Sulzer Diesel engine at Holstein, Iowa. W 5 M producer igas 
vestigate anything which Note: the typically clean engine room, and bear in uncta mon 

Omi ; mind that th is š 

omises more economical ere a 1 85 ee 1 or coal storage — 
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Pumping water to irrigate 25,000 acres 
of land at Mission, Texas. This 550 
H. P. Nordberg Diesel engine saved 
more than $400 in fuel in its first four 
days, after replacing an oil-fired steam 
installation. 
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The Municipal Power Plant at Algona, lowa. 
Starting with one 200 H. P. Fulton-Diesel in 1918, 
this plant installed a second, of 425 H. P., in 1920, 
and in April of this year (not shown here) a third— 
à common occurrence in Diesel engine experience. 
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Above—Two “Standard” Diesel 
Engines of 150 H. P. each, at 
the West Point, Nebraska 
Municipal Light and Water 
Plant; where they reduced the 
fuel cost from $60 to $8.39 a 
day—with coal at $9.15 a ton, 
and oil at 6%c a gallon. 
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power. The industrial field, 
strange as it seems at first 
glance, stubbornly resisted the 
idea from the start. 

It must be remembered, how- 
ever, that the industrial power 
field is steeped, for the most 
part, in the traditions of steam 
power; and, as a group, indus- 
trial power users are so slow 
to adopt improvements that 
this one factor alone is respon- 
sible for the low average effi- 
ciency of 7 per cent in indus- 
trial power plants as a whole— 
where better methods and 
available equipment would, if 
utilized, easily show an in- 
crease of from two to four per 
cent. Until recently, the aver- 
age plant executive had little 
interest and less knowledge 
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Close-up of sight-feed 
the comparatively few 
the Diesel operator keep 
contrast to the many dials 


A typical flour mill installation :—555 
H. P. Fulton-Diesel at the Standard- 
Tilton Milling Co. Dallas, Texas, ™ 
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concerning his power. Held 
that to his power engineer, ax 
the latter was a dyed-in-th 
wool eoal and steam man; ni 
did it occur to the exeeutiret 
look upon power as a commo 
ity which must be produce 
economically, but rather as! 
raw material which had to? 
had, at whatever cost. bi 
those good old days’’ pass 
when prices tumbled, and no 
a-days power costs are amor 
the very live topies at dire 
tors’ meetings. 

There is a rather prevale 
impression among laymen 
the internal combustion 
was conceived only after 
steam engine had been 
practical; that it was the 
sult of a seeking for a be 
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of a steam plant 
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At the Bucyrus Ice & Cold Storage Co., 
Bucyrus, Ohio; a 100 H. P. “Standard” 
Diesel engine which is claimed to save $1.03 
per ton of ice produced, over the former 
A Nordberg-Carels Diesel of 1250 H. P. at the method, of buying power from a central 
Morenci Branch, Phelps Dodge Corporation. station. 
This engine, normally running at 180 R. P. M., 
is governed automatically by the compressed- 
air demand which it supplies, and is often cut 
down to 55 R. P. M.—an illustration of the 
Diesel’s flexibility. 


This Fulton-Diesel (below) of 500 H. P., in- 

stalled in 1919 at the Miami, Oklahoma, Mu- 

nicipal Plant, replaced steam equipment. A 

second Diesel was i^s*alled here in August, 
1921. 


power unit than the steam en- 
eine. On the contrary, internal 
combustion engines had been 
built and used long before 
Watt's time. But the defects 
of these early tvpes were so 
ereat that, when Watt made 
the steam engine a practical 
thing, interest in power devel- 
opment became centered upon 
steam; with a resultant lapse 


fuel became available, and sev- 
eral internal combustion en- 
gines were developed for the 
use of eoal gas; these really 
being the forerunners of our 
modern gas engine. 

By the time (1876) Otto's 
silent engine was exhibited at 
the Paris Exhibition, ereating 
a great stir by its radieal im- 
provements, experimentation 


in the development of the in- had already begun with the use 
ternal combustion engine. of volatile liquid fuels for in- 

The fuel suggested for use ternal combustion engines. 
in these early engines was gun- These experiments finally led to 
powder; but defects in con- our modern gasolene engines, 
struction prevented any tan- 
gible results with this rather 
capricious ‘‘fuel.’’ After men page Se 
had learned something about 
the distillation of coal, a better 


(Continued on 


7 ye 


D 
LAU 


Ec 


~ (EUNT NS 
Bas u.c * 


2 3 
i dj 2 CX osx 


1 
Pa S AE 


A typical cement plant installation Fulton- 

Diesel at the Texas Portland Cement Co., 

Houston, Texas. One engine installed in May, 
1916, the otħer in August of that year. 


At the Copper Queen Branch, Phelps Dodge Cor- 

poration, Bisbee, Arizona; two 1250 H. P. and 

two 2,000 H. P. Nordberg Diesel engines—the 
latter having the largest power cylinder built in 
| this country to date—28” x 44”. These “big ones" 
| weigh some 350 tons. 
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Material’ Handling in the World's 
Most Modern Sugar Refinery 


By HOMER L. RANK 


OOD, or high explosive! 

Sugar, or  gun-eotton! 

How many of you who 
read these words realize the 
slight difference, from a chem- 
ical standpoint, between one 
of the most important food: 
and a much-used explosive! 
For the chemical formula for 
sugar is C,. He. O,, while that 
of commercial gun-eotton is 
C,; H,, Oio, combinations of 
nature's elements which vary 
mainly in the proportion of 
hydrogen content, though used 
| for widely different purposes 
—and certainly contrasted re- 
| sults!—in our daily lives. 
| Naturally, the factories in 
which these closely related 
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Arriving at a Refinery in the United States, bags of raw sugar : ; 
are unloaded by means of the ship's winches. Electric trucks chemical compounds are pre 
then haul the bags over Government scales, where they are pared, differ greatly. 9,280,- 


carefully weighed, for import duty. 


000,000 pounds of sugar were 
refined and consumed in the 
United States, in the year 
1921. The most modern plant 
in the world, for refining cane 
sugar has recently been com- 
pleted and put in operation at 
Baltimore, Maryland. For over 
2,700 years sugar for food has 
been extracted from the juices 
of certain plants, with varying 
degrees of purity; but with 
constant improvement of meth- 
od and process during the pass- 
ing years. Today, the demands 
of our modern eivilization and 


Another view of the long conveyor how 
in picture (3), showing raw sugar beini 
dumped into a three-million-pound st 

age bin. Note the sugar, piled Hk 
much sand, in bin below the walk 
This bin “feeds” the refinery ; 


- 


After being weighed and 
sampled (man with straw 
hat is à sampler), the bags 
are hoisted by high-speed 
electric cranes and either 
placed in storage piles, or 
deposited upon cutting tables 
to be opened. Crusher in 
foreground; conveyor direct- 
ly under it, and to the ex- 
treme left. 
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Sugar may go directly into refining process, 

(see conveyor under skylight), or may be 

carried to storage bin by conveyor in the 

foreground.  Heturning, this conveyor 

brings sugar from storage, and deposits it 

into either of the two elevating conveyors, 
first mentioned. 
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scheme of commercial econom- 
ics are such that—in foods— 
we must have the highest grade 
of product, uniform in quality 
and purity, yet produced at a 
minimum cost. 

To obtain these uniform re- 
sults at low eost, the process 
must be mechanieal as far as 
possible, particularly the con- 
veying of both raw and refined 
material between process units, 
machinery must now do the 
work, which, for centuries, has 
been done with human hands. 
In the Refinery above referred 
to, every effort has been made 
to minimize the amount of non- 
productive labor required to 
carry on the process of prepar- 
ing sugars for the discriminat- 
ing American housewife. As a 
matter of fact, every grain o* 
sugar passes through the en 
tire refining and packing pro- 
cess, without being touched by 
human hands. When design- 
ing and building this Refinery, 
no reasonable expense was 
spared for material-handling 
equipment and automatic de- 
vices. This does not mean that 
money was literally ‘‘thrown 
away’’—on the contrary, 
months of time and study were 
spent in reaching decisions re- 
garding the judicious expendi- 
ture of capital, for equipment 
that would ‘‘stand up’’ under 
the unusually severe treatment 
ordinarily given mechanical 
equipment in a plant of this 
character. 

For the sugar-refining proc- 
ess is continuous; the ma- 
chinery must function twenty 
four hours a day, with occa- 
sional stops on Sundays. In 
the new refinery at Baltimore, 


Special spiral conveyors, shown here, carry 
refined sugar (containing a small percent 
of moisture) from centrifugal machines to 


Raw sugar, started through the refining 
process, is elevated to the 7th floor of 
the “Wash House," which, as the name 
implies, is the “laundry” for this sugar. 
Note the two tanks (center) into which 
either of the two conveyors dump. 
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aluminum bucket conveyors, which in turn 


convey and elevate to the 


“Finishing 


Building.“ 


Refined sugar, pure white and ciean, being 

discharged at top of “Finished Building.” 

Note close clearance overhead, 
structural limitations of the roof. 


After being “washed,” the sugar now 
in liquid form, must be carefully fil- 
tered. Tank shown contains 35 tons 
of the filtering medium—bone char- 
coal. Note close clearance of con- 
veyor between tank and wall; four 
conveyors handle all the char used. 


After 48-hour periods of use, the char 
must be revivified by washing and 
re-burning. A continuous stream is 
conveyed from the hoppers shown 
here, and elevated to the top of tanks 
shown in preceding illustration, a sys- 
tem never previously used in a refin- 
ery. 
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Mter being dried and screened into the 
several commercial sizes, sugars am 
deposited into a  three-million-pound 
storage bin, from whence it is packed 
in barrels, bags or cartons. View shows 
aluminum bucket conveyor on its way 
from storage bin to carton filling depart- 
ment, 


Moist, refined sugar, discharged from 
either of the aluminum bucket con- 
veyors in the background, is distri- 
buted over the storage bins by two 
spiral conveyors. Note the conven- 
ient operating mechanisms for gates 

in both troughs. 


there are material-handling de- 
vices which have never been 
previously used for the pur- 
pose, in this country, and some 
which are totally new to the 
sugar refining industry, world 
over. There can be no loss of 
time or delays to the various 
costly processing units, due to 
faulty or inadequate connect- 
ing links—the conveyors—and 
in this refinery all the elements 
are effectively coordinated by 
the conveying system to be de- 
seribed, and shown in the ac- 
companying protographs. 


Phillipines, Java, and other 
tropical countries. The bags 
are unloaded by ship 's winches 
and gear and landed upon stor: 
age-battery trucks on the doc 
Each truck load is accurate 
weighed, once over Fedenl 
Government scales (for impor 
duty) which are tested hourly, 
and again over the refiners 
scales, the contents of each big 
being sampled after weighing 
From this point the sugar my 
take either one of two cours 
into temporary storage in bag 
or in bulk, or go directly in^ 


Raw sugar (resembling 1n Having traveled along under storage the refining roeess. Bass 
appearance the **old fashioned bin, the sugar is elevated 110 feet and ee : a *€ e : 
29 : X e now traverses the span between finish nien go into storage wits 
brown" sugar, with which department and parking room. Note d fy = tha i sa he Jis 
most of us are familiar), flood of light and total absence of dust— | m the trucks Dy be 
the photograph has not been retouched. speed eleetrie eranes, three 


reaches this modern Refinery 
in 325 pound burlap bags, hav- 
ing been shipped by steamer 
from Cuba, Porto Rico, the 


‘‘slings’’ to each crane, anl 
seven bags in each “sling” 
The raw sugar warehouse i 
(Continued on page 51] 
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Dry, refined sugar, perfectly clean, discharg- The huge task of producing and selling 
ing from aluminum bucket conveyor into CLEANLINESS is being successfully per- 
bins over carton-filling machines, at the rate formed, mechanicaly, by the American 
of one hundred thousand pounds per hour. Sugar Refining Company, in this remarkable 
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Cutting Ali the Teeth of a Gear 


E machine here shown 
differs from the usual 
type of gear cutting 

whines in that it cuts all 
number, of 
oth in a gear or similar 
oduct at one operation as 
from 
e tooth at a time as Is or- 
narily done on 


a multiple 


stinguished 


achines. 
The essential 


eut. 


This machine operates in 
e same manner as an ordin- 
v vertical shaper, except 


at the tools 
e held station- 
y and the gear 
ank is recipro- 
ted past the 
ols. The mech- 
usm of the ma- 
ine consists 
sentially of a 
m carrying a 
ank support- 
v arbor and 
ie multiple- 
oled head for 
»erating upon 
e blank. The 


| 
| 
| 
| 


he work arbor, provided 
ank and thrust collar; the latter prevent- 


i taper shank from 
tightly into the socket. 


member of 
e machine is a special tool 
ad which consists primarily 

a series of radially dis- 
ised tools spaced about the 
reumferenee of the blank to 


at Once 


cutting 


standard 


dividual 
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A machine which can cut, not one, but all the teeth of 
a gear at one time. 
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The tool head as it appears on the machine, is shown above at the 
left; while at the right is a view of the head partially disassembled, 
showing the details of cutting tools and feeder mechanism. 


Steel, Cast Iron, Brass, Fibre, and Alum- 
inum—all cut in a single operation. 


with a taper 


being thrust too 


by means of this ingenious tool. 
gears, but reamers and milling cutters lend 


themselves to CO of To 
Digitized by ÓOq C 


frame of the machine is a 
casting of rectangular box 
section with a vertical eylin- 
drical portion at one end. 
The ram is mounted in the 
center of the cylindrical part 
of the frame and the tool head 
is mounted above the ram at 
the top of this portion. The 
erank shaft which drives the 
ram is journaled near the top 
of the rectangular section and 
is provided with an adjust- 
able crank head at the end 
next to the ram, being driven 
through back gears by an in- 
electrical 
The arbor which earries the 
gear blanks is not made solid 
with the ram, but fits in a 
socket in a spindle which 1s 


motor. 


journaled inside 
the ram and is 
free to rotate in- 
dependently of 
the  reeiprocat- 
ing motion im- 
parted to it by 
the ram. An in- 
termittent index- 
ing movement is 
imparted to the 
spindle, after 
eaeh cutting 
stroke, by an in- 
termittent gear 
(Continued on 


Page 59) 


Some of the different kinds of products cut 


Not only 
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Graphics as a Production Stimulan 
How It 1s Applied to Westinghouse Automotive and 
Radio Equipment 


By JOHN H. VAN DEVENTER 


= | pes 2 RODUCTION at the E;; 
N Springfield Works of t: 
Westinghouse lat 
and Manufacturing Comper 
presents unusual features ¢ 
interest to industrial exe 
tives and engineers. The ír: 
feature is the departmentalix 
tion or the dividing up of th 
work to be done and its s: 
gation. The second point oi 
terest is the handling of anin 
mense total production 
up of an extremely great 
riety. The third and mo 
teresting aspect perhaps i 


View of the automotive equipment building, 


a one-story construction in which the flow graphic methods employ 
of material is all one way. Raw materials cheek and stimulate sch 
enter at one end and finished starting and 

and lighting units come out the other. output. 


Departmentalization in 
parent company, such as ù 
Westinghouse, goes much it 


The press department, where mil- 
lions of armature laminations are 


stamped for thousands of small ther back than the matter i 
armatures. The stock, thin strips i163 din 
of special steel, is fed automatically dividing work and of Senan 
by “roller feed” devices attached It through suitable depan 


t0. GACH proes, ments in any one plant. It go 


iind all the way back to the questi 
E ian | 3 r of how big the plant its 
E Po ees e M should be to economically pr 
Boome Meta bore ; Below is a “load diagram" char 
which the quota for the mon 
been indicated by the unbroken 
clined line. The cumulative s 


recorded daily show how the qu 
has or has not been met. 


Battery of automotive screw 
machines in the “feeder” depart- 
ment. Note the individual motor 
drive and the angular placement of 
machines to economize space. 
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. T Ty IE. ws QUA Center—Checking up on a dr» 
A group of four-spindle automatics is EC a Yi a) S jig, in the tool room. ef 
shown here, also with individual motor E > JA | PE P ad to the ten thousandth part o x 
drive, a great saving on belts slippage i ime A OA 5. inch are easily obtained by p 
and power, the latter particularly for TR : me | of the standard blocks seen in 


overtime or part time operation. wooden case. 
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er the starter motor 
mes have been bored and 
ned on Mult-Au-Matics,“ 
y are jig-drilled as shown 
e. Note the type of shop 
cks employed to prevent 
ping and lifting by opera- 
tors. 


Starter motor and generator frames in 

the “rough.” Heavy steel pipe is used 

for this purpose, this being cut to suit- 
able lengths and machined all over. 


0 2 certain product and to Armatures are “baked” in elec- 
, A ‘ tric ovens to harden the insula- 
» equally important question tion. 

how big it should not be if it 

sto be kept from becoming 

wieldy and inefficient. For a 

int that is too big is often in 


serious a condition as one 


at is too small. When any View in ue E 8 depar- 

. . ments showing *' lagrams" pos 
tory gets SO big that its on the bulletin board. This lets every- 
rks manager and superin- body know how the department is meet- 
: u ents, 
dent, for example, are out — | ! & * reg 


‘touch with material, mechan- 
and human details, it is ap- 
aching the ‘‘saturation 
gnt” for profitable opera- 


in. o Bow (a Inspection of starter motors, 

. 7 n m 7 v 0 E. Freien after electric test. Just as soon 

The East Springfield Works, d ES mam == | ás a xétor has bona CLE ROAR 

sere starting motors and 324 st. * ) zh ome it is boxed, the packing tables 

Frators atan da» d and EA T... «lf being across the aisle to the left. 
? 


Thus there is no chance of the 


motor being damaged in storage 
before shipment. 


cial fractional horsepower 
tors and radio equipment 


„ Dynamometer test of a starting motor. Westinghouse radio equipment is also 
„ The “characteristics” required by each made at the Springfield Works. This 
.* type of apparatus must be rigidly met, illustration shows the sorting and break- 
and are verified on the test bench. ing of detector crystals, use 


d expensive se 
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Progressive assembly is adopted for radio 

work. The flow of work does not require 

mechanical transportation. Notice the shelf 

at the back of each bench. Finished opera- 

tions are placed here and are easily reached 

by operatives on the succeeding stage of 
assembly. 


Detailed production charts are posted for individual 
operations when production falls behind. The moral 
effect is surprisingly good. 


are made, while an integral 
part of the Westinghouse Com- 
pany is a specialized plant sep- 
arated physically from other 
Westinghouse plants and con- 
taining some hundred thou- 
sand feet of floor space. The 
plant itself has again been de- 
partmentalized to suit the 
needs of the chief types of 
product. These plant depart- 
ments in addition to the foun- 
dry, stamping department, 
tool room and general machine 
shop, which are of course 
feeders to all departments, 
consist of the radio depart- 
ment, the standard motor de- 
partment,’ the special motor 
department and the automotive 
equipment department. The 
illustrations accompanying this 
article show very clearly the 
physical arrangements of these 
departments as well as some 
of the methods employed in 
them. Kc 

I have spoken of the feature 
of an immense total produetion 
eonsisting of a great variety of 
products. This is true of al- 
most every one of the special- 
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Before boxing for shipment a final electrical test 

is made to insure freedom from short circuits. 

Then the apparatus is carefully packed in card- 
board containers. 
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Below—An Expert listener.“ One of the 
inspectors on the final receiving set test. 
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Further along in the Aerola, § r. as: ( 
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department the sets are tened in 


hardwood cases, a supply of v ich is 


shown in centre illt tratic 


7 - 


* 


ized departments with the e 
ception of the radio. Even: 
automotive equipment ther 
may be thirty or forty differer 
types of starting motor i 
Y generators in production at 

Mi M ! time. As for the special ‘ra 
2n i F „ 2 tional horsepower mowr 
BAM. P EL. EI | these vary from comparative 
Unc rone o uz large one horsepower dire 

Hes rrt | current motors to tiny spr 
rl purpose ones that can le 

most carried in a vest po 
The quantities in which tic 
are run through depend ¢ 
tirely on the nature of ti 
orders. Lots as small as“ 
are frequent and in quite 
number of cases are coni 
to individual machines.“ 
the total produetion invi 
is of course large as may | 
imagined from the fact tli 
three thousand men and won 


- 
La 


are employed at this 


> 


fir mdr 
putt. 


This feature as will be realiz 
at once by those conversi 
with manufacturing 

makes the subject 0 
tion a difficult and h 


esting one. 
(Continued on ; 
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Nightly deliveries of radio sets are made from 

Springfield to New York by motor truck. This 

picture shows the shipping department and an 

electric truck used to load the automobile seen 
in the background. 
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Getting Out from Behind the Horse 


The Career of Ellwood Haynes 


By ERNEST H. ROWE 
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The original “horseless carriage," at the 
Smithsonian Institute, Washington, 
D. €. 


Driving to Chicago in his 1895 model, 

to enter the Times-Herald race, Mr. 

Haynes was ordered off Michigan 

Boulevard by a policeman—and there 

no motorcycle police in those 
days. 
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ever delivered his famous 
lecture Acres of Dia- 
monds’’ to an audience in 
which Elwood Haynes sat, he 
talked to one listener who 
probably would be interested 
in what he was saying, but who 
did not need the lesson he put 
so ' graphically into that re- 
markable discourse. Elwood 
Haynes has found a lifetime of 
opportunity, activity, success 
and fame within sixty miles of 
his birthplace, and in the line 
of work which first attracted 
him as a boy of fourteen. No 
skipping about for him, no 
roaming far afield, either in 
person or in fancy. He has 
moved just onee, from Port- 
land, Indiana, which was his 
‘fold home town,’’ to his new 
home town of Kokomo, also in 
the state of Indiana. If Port- 
land had had a collége, prob- 
ably he wouldn’t have gone 
away to college. As it was, 
he came straight back home, as 
soon as the Eastern institutions 
would let him go, with his grad- 
uate and post-graduate sheep- 
skins and degrees, first to be 
principal of the home high 
school, and then to teach sci- 
ence in the normal school. 

But he is the sort that 
would rather practice than 
preach, rather do than teach. 
When he was only fourteen he 
got hold of his older sister's 
textbook on chemistry, and 
(Continued on Page 66) 
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Ellwood Haynes, hale and hearty 
at sixty-five, is a splendid example 

of the strenuous, creative Ameri- 

can. Beside his achievement in — NA f 
producing the first practical auto- | + J f M CREEL Ct CA A. | En 
mobile, Mr. Haynes has many in- b 2 d iu * 8 CY end 
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ventions to his credit, as outlined 
in the accompanying article. 
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The inventor and builder “at the 
tiller” of America’s first automobile, 
which is now exhibit number 262,135 

at the Smithsonian Insti 
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Industry Illustrated 


Handling Coal and Ashes on the 
Pivoted Bucket Carrier 


UR very industrial su- 
() premaey seems to be 

ample proof that the 
immediate reduction in costs 
is not the only benefit to be se- 
cured from mechanical equip- 
ment, but that the less of a 
drudge a man is, the more in- 
telligent, efficient and con- 
tented he becomes. 

Nowhere is this truer, and 
the indirect saving more no- 
tieeable, than in the boiler 
room of a power plant. In the 
antiquated boiler room, with 
hand stoking, cleaning fires, 
quenching hot ashes in a cloud 
of steam and dust, and wheel- 
ing them out, a fireman can be 
nothing but a drudge. In the 
first place it is practically im- 
possible to get a good fireman 
to work under these conditions, 
and in the second place he has 
not the time to give his fire 
the proper attention. On the 
other hand, a modern and well 
equipped boiler house, attract- 
ing as it does the best class of 
men, leaves a fireman free to 
concentrate his efforts on the 
feed of the stokers, the draft, 
and the proper condition of his 
fires for efficient steaming. 

With modern mechanical 
equipment for handling coal 


Fig. 3—Overlapping “lips” on the buck- 
ets prevent coal from dropping be- 
tween; but, as shown above, the over- 


lap introduces a complication: 


cending, the buckets would spill their 


contents. 
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By C. H. McL. BURNS 
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Plant of the Victor Talking Machine Co., at 
Camden, N. J., showing the coal handling 
installat 


ion. 


stallation: the 


gravity to automatic stokers. 


Fig. 5—By suspending the buckets from ex- 
tension links, they travel a wider circle than 
the chain, thus overcoming in another way 
the difficulty shown in Fig. 3. 


Fig. 2—Sketch showing a typical in- 

coal being carried 
from crusher below the track hop- 
per, distributed over the length of 
the overhead bin, and spouted by 


and ashes it is quite possible 
to increase the boiler efficiency 
ten per cent or more; which 
means a saving of about fifteen 
per cent in the amount of fuel 
used. This in itself is a very 
considerable item, without tak- 
ing into account the expense 
saved in the actual handling oí 
coal and ashes. 

Coal is still our greatest 
source of energy in the indus. 
trial world, and the problem 
of its economical handling or 
transporation, ever increasing 
with its importance and con 
sumption, is just as big today 
as it was to Stevenson and his 
fellows at the dawn of the last 
century. However, it is re 
ceiving a great deal of atten- 
tion at the present time; the 
high cost of labor and the gen- 
eral trend toward efficiency and 
economy in industry, demand 
the mechanical handling of all 
materials. Without mechani- 
cal means of transportation— 
conveying and elevating—al 
of our important industries 
would be impossible under 
present economie conditions, 
yet it is not more than twenty- 
five or thirty years since the 
manufacture of conveying and 
elevating machinery as we 


Fig. 4—Here, a tilting device reverses 
the overlap of the edges, so that the 
ascending buckets are not held down 


by the edge on ascending. 
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Fig. 6—A simple device 
which tips the buckets 
just enough to discharge 
their load, which can be 
either fixed or movable to 
any position on the hori- 
zontal run. 
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Fig. 8—View on the bucket run above the boiler 
house overhead bins. 
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know it today became general. 
Some of the leading manufac- 
tures of such equipment in this 
country at the present time 


- 
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were pioneers in the business Fig. 7—Above—Typical arrange- 
ment of a boiler house equipped 
nearly half a century ago, and with bucket carrier and overhead 


the result of these years of ex- bin. This gives an idea of the 
perience, research and experi- co a eg onl pe 
mental work, has developed, 

especially in boiler house 
equipment, a product unsur- 
passed in the design of its me- 
ehanical details, and in effi- 
ciency. 

In designing a storage and 
handling system for coal and 
ashes, in connection with a 
power plant, many factors 
have to be considered, and, un- 
less the engineer has had con- 
siderable experience in this 
kind of work, many very im- 
portant points are apt to be 
overlooked, and the result will 


Fig. 9—Note the buckets at the right 
center (illustration above) in the act 
of dumping their contents to storage. 


(Continued on Page 28) 


Fig. 10—At the left—spouts which 
deliver by gravity from overhead 
bins to automatic stokers. 
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Fig. 11—At the left—ash chutes de- 
liver ashes direct to bucket carrier for 
transport to final removal point. 
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Five Essentials | 
of a Suggestion System 


By GEORGE GRAY 


which had been instal- items of information in this let- the evidence of employee sus- mit suggestions, but he had 

ling some welfare fea- ter. One is the evidence of em-  pieion and distrust. This man had experience in another ŝa- 
tures in a factory in the South | tory with the wrong kind of 
received this letter from one of suggestion system. Hence lis 
the employees: warning against a scheme that 
‘‘buries suggestions in a bo” 
and his concern for the secr- 
ing of “ good jury." Mam: 
suggestion system that was 
started on the crest of a ware 
of goodwill has gone down in 
a fog of indifference and sis 
picion, and the rock that 


(Continued on Page 36) 


A SERVICE organization There are two important ployee interest. The other is wanted an opportunity to sib- 


"Could vou get it across in our 
plant that a suggestion box system 
be installed? Not one that buries 
suggestions in a box but one which 
must consider every suggestion 
made. The production club would 
be a good jury. At the same time it 
audet be kept lively. As a small 


plant in a small town, jealousies and 
personal considerations run riot 
here. Please don't mention my 
name." 


i2, uat. 
SUGGESTION BLANK 


Benplorees or URGED te mabe es theres Masks copus of obiad ol be isod c 
duit paris of the Webteg he peer ULE No perenne other thar pour ell aee whe hae 
Sobat the saggestce smil Al poeb sobeedted Reve ters paserd spes lady ^. the 


c ' 
We aces! of awards (m moa; will be chews opposite the sacrriciel comberp If the mggutso 
de rented the rreson will be stated. 


Pil cot this Blank. pot ia an vecrlope asd drop is the SOGCESTIOS BOX. 
| SUGGEST 

Members of the Suggestion Committee, Na- 

tional Cash Register Co., who select the 

prize winners and decide questions of policy. 


On Guard! 


Do you work on a machine? 
Is the machine properly guarded? 


In making a Safety Suggestion, 
the important question is: 


These cmployees devote their whole 

time to the suggestion system, hand- 

ling the clerical work, at the National 
Cash Register Co. 
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“Can an accident occur?” 
NOT : 
*Has an accident occurred ?" 


Note, above, the method 

of keeping the suggester's 

identity secret until deci- 
sion is made. 


This bronze medal has 

been awarded in addition 

to cash awards, for meri- 
torious suggestions. 


One man's effort toward 
Safety may be small; 13,000 of us, 
working together, can accomplish 
much. 


One think BEFORE an Accident is Worth a 
Million Thinks Afterwards! 


Eastman Kedah Company 


At the right—a tie-up be- 
tween the Safety idea and 
the Suggestion System. 


$2000 for suggestions First Six Months, 1922 
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Five Points Considered in Awarding the Banner: 1. Total Prize 
4. Average Prize Money per Adopted 


This certificate and a medal go to This National Cash Register Co. poster is both an 
successful suggesters at one large announcement and a general outline of the rules 
plant. 
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Weighing Materials“On the Move” 


Some of the Things Made Possible by Conveyor Weighing 


S industry has more 
A and more, become con- 

verted to scientific 
methods, the matter of accur- 
acy in weights—of raw mater- 
ials, coal, and so on—has as- 
sumed a growing importance. 
But, coincident with the need 
for accurate weighing, has 
grown the demand for speed in 
moving these materials to and 
through the plant; and speed 
and accuracy are two factors 
so opposite in characteristics 
that they are difficult to recon- 
eile. 

With the development of 
conveyors—belt, bucket, or 
pan—the question of speedy 
and laborless transport of bulk 
materials was solved. But, 
until a few years ago, no mat- 
ter how fast these materials 
could be transported, if an ac- 
eurate check on their weight 
was required there had to be a 
pause in the steady flow some- 
where along the line to permit 
of weighing. 

It is a comparatively simple 
matter, to measure the volume 
of a gas or liquid passing 
through a pipe. But measur- 
ing the weight of bulk mater- 
ial in motion on a conveyor, in- 
volves entirely different prin- 
ciples; yet by an ingenious sys- 
tem of suspension and gearing, 
even this has been accom- 
plished. A portion of the con- 
veyor is suspended on a floating 
platform hung from a load 
lever system similar to a plat- 
form scale. The load on this 
suspended portion is counter- 
balanced by a steel float in 
a mercury bath  supended 
from the long end of the weigh- 
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Typical Coal Mine tipple. The con- 
veyor scale is placed in this pent house 
shown on the long conveyor and 
weighs the coal as it comes from the 


mine crushers. 
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Coaling station of the British Ministry of Ship- 

ping, Halifax, Nova Scotia, Canada. The coal 

is drawn from the coal pile by means of grab 

buckets, deposited on the conveyors which run 

through the scale house, and discharged to the 
ships' bunkers. 


Plant of Michigan Limestone & Chemical 

Co., Rogers, Mich.—Five to six millions of 

tons of stone yearly are weighed and billed 

over conveyors. Views show loading con- 
veyors discharging to barges 
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Cable car approaching track scale. Here 
the weight is automatically recorded 
while the car is in motion. 
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fing beam. This float allows 
the beam to move from its zero 
position (the position when no 
material is on the conveyor) in 
exact proportion to the weight 
of material on the suspended 
portion of the conveyor at any 
given moment. At the same 
time, by gearing from the con- 
vevor itself, a mechanical inte- 
grator transmits this beam mo- 
tion to the actual weight indi- 
eator, in proportion to the 
speed of travel: so that, with 
the conveyor at rest, though 
loaded, the indieator registers 
no weight passing; if the con- 
vevor is operating at full speed, 
but empty, the indieator still 
remains at zero; while for all 
eonditions of speed and load 
the two integral factors pro- 
duce an accurate indicator 
reading. 

Not only in loading in and 
out, but in many manufactur- 
ing operations this method of 
weighing eliminates a man at 
the scale and results in better 
organization of production 
processes. 

For example, at the coaling 
station of the British Ministry 
of Shipping, Halifax, N. S. the 
coal is drawn from the storage 
pile by grab buckets, which dis- 
charge upon a belt conveyor, is 
passed to the hold of the ves- 
sel; being weighed on this con- 
veyor. Thus an automatic, ac- 
eurate cheek is kept on the 
amount of coal loaded. 

At the plant of the Milwau- 
kee Coke & Gas Co., Milwau- 
kee, Wis, as at many other 
plants, the coal is discharged 
from the cars to a belt convey- 


(Continued on Page 50) 


Typical installation of a conveyor 
scale installed on a bucket conveyor 
handling hot cement clinker. The 
weight of the mate 


Tal is mechanic- 
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Getting Figures that Can Not Lie 


The Evolution of the Adding Machine 


By ERNEST H. ROWE 


development of any of our 
modern labor-saving de- 
vices, from the highly compli- 


I: tracing the history and 


Pascal's, the first auto- eated typesetting machine to 
matic calculating machine 2 : - 

known, fortunately pre- the C omparatively simple revo- 
served in the Paris Muse- lution counter, it is interest- 
um of Arts and Trades. - : : - 

Designed to figure English EX and significant that one 
money Its principles are fact is common to almost all of 
Saran. Mi MONEE DIAA them: no matter how ancient or 


chines. Top front view. 


how. recent the first attempts 
may be, the greatest strides in 
perfecting these new machines 
were made after man had har- 
nessed steam to do his bidding. 
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produetion, assembling many 
workers under one roof. This 
emphasized the time element 
in produetion, exposed the ag- 
gregate time losses made up of 
small units of loss that were in- 
visible or negligible under the 
cottage system of produetion, 
5 ig D il and made it worth while and 
US irre rm feasible to apply methods and 
devise machines to save them. 

Naturally enough, sueh ap- 
pliances were made and used 
for shop praetiee long before 
any were devised for office use. 
It was hardly thought that the 
mental operations of account 
ing and recording could be 
made mechanical. While the 
first actual adding machine was 
designed for figuring English 
money, it was more than two 
hundred years before another 
machine for the practical pur- 


Bottom view of Pascal’s machine. In- 
scription: “Esto probate instrumenti ) 
symbolum hoc Blasius Pascal arver- 
nus Inventor. 20 May, 1652.” Trans- 
lation: “May this signatuie be the 
mark of an instrument approved and 
invented by Blaise Pascal. May 20, 
1652.” 
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The first all-around successful cal- 

culating machine. Thomas’ Arith- 

mometre, invented about 1820. 
Improved, it is in use today. 


Roth's calculator, about 1841. A 

Pascal type machine, but unsuc- 

cessful from the practical stand- 
point. 


Sa! E — — * 


c d . +e ie e am e — - 


Maurel and Jayet's (1847) machine 
in the Paris Museum of Arts and 
Trades. Another attempt to apply , | 

the Pascal method. | 
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The Russian mathema- 
tician, Tchebycher (1871), 
endeavored to combine 
the principles of the Pas- 
cal and Thomas machines. 


poses of accounting was pro- 
duced. This first machine was 
invented by the French Savant, 
Blaise Pascal, in 1652, when he 
was but nineteen years of age. 
It is now in the Paris Museum 
of Arts and Trades and is 
shown in the first two illustra- 
tions of this article. It will be 
apparent that the dises must be 
turned by hand. Many ma- 
chines are mere refinements 
of the Paseal model without 
improving on that feature, 
although many inventors en- 
deavored to eliminate it, but 
without success for a long time. 

European development pur- 
sued the idea of a machine that 
would perform a variety of 
mathematieal ealeulations, for 
the use of seientists; while in 
Ameriea, the land of big busi- 
ness, the inventors, when they 
began to work about the middle 
of the nineteenth century, un- 
dertook to produce an adding 
machine to speed up and im- 
prove the bugbear of book- 
keeping. The great Russian 
mathematician Beidnitz creat- 
ed a marvel in 1694, which is 
still in existence, but which im- 
perfectly performed its intend- 
ed task of assisting astrono- 
mers and others who had tedi- 
ous and abstruse problems to 
work out. 

! (Continued on page 32) 
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He carried the art forward 

& step, but without arriv- 

ing at the goal of prac- 
tical success. 
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The third stride forward in the art of mechanical 

mathematics. Bollee’s machine, 1896, definitely 

foreshadowed the modern apliance, indispensable 
to. business, economics and science. 
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“The Millionaire," a Swiss in- 
vention, 1896, developed from 
Bollee's machine. 


One of the many modern adding 
and calculating machines which 
juggle figures as few people can. 
With transactions nowadays of 
such. magnitude that they com- 
monly run into ten and twelve 
figures, and with margins of 
profit and loss so narrow that 
accuracy must run into several 
decimal places, 20th century 
business could not exist without 
this mechanical brain. 
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are enabled to send in the initial cal- 
culations all worked out, rather than 
rough notes, sketches and figures, 
often illegible, and with no oppor- 
tunity to check chance errors on the 


Haiden’s pocket calculator, invented 
1906, is useful to many men whose 
observations and notes, made in the 
field, are rendered more accurate in 
themselves and less liable to errors in » 
transcription by draltsmen when they yr M ground. 
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How Machinery Builds Roads 


HE accompanying pho- 
tographs show some in- 
teresting details of the 

largest conerete road-building 
project ever attempted by one 
contractor as one job. The 
work is being done by Twohy 
Brothers of Seattle, Washing- 
ton, and Phoenix, Arizona. 
This year they will complete 
187 miles of concrete highway 
16 feet wide and 5 and 8 inches 


When one considers that 
many paving contractors do 
only ten to twenty miles of con- 
crete paving in a season, it 
gives some idea of the extent of 
the work being done in Mari- 
copa County. 

Not the least interesting 
thing about the job is the speed 
at which the work is being 
handled. As high as 114 lineal 
feet of highway have been laid 
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ꝙœà—kẽ . —— — - Gravel is brought by rail from 
I Det I the bed of the Salt River and 

transferred by crane to propor- 
afi. * tioning bins. From these bins. 
t t the materials are spouted to 
batch boxes mounted on indus- 
trial cars and then conveyed to 


the job. 
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Here are the batch boxes mounted 

on industrial cars passing the 

cement shed. Four bags of cement 

are dumped into each batch box, or 

just enough for one complete batch 
in the concrete mixer. 


Arrival of the batch boxes at the 
paver. 


in one hour, using what con- 
tractors know as  four-bag 


thick. Last year they com- batch of 1-2-4 mix. This means 


i TE that for every one bag of ce- 
pleted a contract for 130 miles The boxes are then transferred by means of a ment. there KA two cubic feet 
in the same county. derrick attached to the paver, to the charging , ; 

All of these roads are in skip, each box containing a proper proportion of of sand and four eubie feet o: 


sand, gravel and cement for a complete batch. gravel. 


Four times this quantity 
is put into the paver for each 
batch of concrete. The spec: 
fications of the highway de- 
partment in the State of Ari- 
zona call for a mixing period oi 
one full miute for each batch 
of eonerete. The contractors 


Marieopa County, Arizona, of 
whieh the eity of Phoenix is 
the county seat. It is the most 
densely populated county in 
the State of Arizona. When 
the project is completed, no 
farmer in the general vicinity 
of this network of highways 
will be more than one mile 


from a concrete road. ‘(Continued on page 30) 
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After the materials J 
have been dumped into 4 
the skip, the skip is ; 
raised and the mater- " 
ials pass into the drum. H 
When properly mixed, 
they are discharged 


C from the drum into the 

Si distributing bucket, 

n which is shown in the i 
cx | foreground of this pic- 
imr mr, see ture. You witl note 
By A that the drum is dis- 
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charging into the buck- 


E IRL ome et during the period E - a — 
When the bucket has dropped its load of 3 puc eid E A general view of one of the jobs from the 
5 p € 8 3 nie for the great speed at finishing end. In the foreground may be 
SRS gts p eg which the concrete seen some of the finished concrete over 
e by means of the spreader a highways in Maricopa which the tamping machine has just 


ment which is seen in the foreground. This 


spreader saves both time and labor. County are being laid. 
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A G&G model B hoist is 
in use in a large New Jersey 
Chemical Plant for hand- 
ling bales and drums be- 
tween the second floor of 
warehouse and freight 
loading platform in yard 

ow. ote that! Hoist- 
ing Head revolves, so that 
load may be easily de- 
pears on floor inside 


uilding. 


Another model B Hc ist is 
in use in a Western paper 
box factory for handling 
loads between floors. Note 
that loaded floor truck is 

picked up bodily. G&G 

: brake device permits 'ab- 
solute control while lower- 
ing by gravity. 
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REG. U. 5. PAT.OFT 


Telescopic Hoist 
with Automatic Gear Shifting Brake 
Device and Silencer 


A} Brooklyn, New York, 
machine tool factory used 
a model D G&G Hoist for 


removing ashes from cellar e Ras - . Vuu———s 
directly into truck with- „„ ETENIM TU — íf 

out rehandling lat grade. /I rh Loc og X UXOR NV lare 
* This Hoist operated by aaa Apna 0 yN 
1 electric power, and test EOM 


show it raises and lowers " | — 3 GEL 
78 cans in one k.w.h. hour. 
=, Your Factory Nee 


HE G&G Hoist above illustrated is ore of factory that two additional hoists were ordered 


the four in use at the Packard Motor Car without solicitation. 
Company's plant in Detroit. In this instance The hoist problem differs in practically 
core sand is being raised a height of one floor, every factory. Therefore G&G Hoists are made 
but there are many other uses for this Hoist, in a variety of styles to meet every need. 


This model E G&G'Ele- such as the handling of boxes, bales, barrels, 


tric Hoist is in use in 
Washington, D. C., for floor trucks, etc. 


raising bales of paper, 
and so forth, from cellar 


[f you will tell us what 
loads you are handling, 
our Engineering Depart- 


| ie dese Lo The Note the ease with which one man can do ment will be glad to re- 
9 1 ox the work with this Hoist. But little pressure is coinmend the model best 
CERIS miid on he dem ede gp mie the Sed to your individ 
lation in a New York Tel ge ug a requirements. 
5 ex I3 jon» st 3 It is 8 the e Lag found Write for free booklet Indust, 
kh coating the ene the first two |Hoists,installed so satis- ^ rial Plants Need This, Hoist. 
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[Livingston 
Power Plant of 
the Richmond 
Light and Rail- 
road Co., Stat- 
en Island, N. Y. 


drives the sto- 
ilf kers of 10 boil- 


Twenty months contin- 
uous duty and good for 


years to come 
Two 30 H.P., 8" x 8" Throttling Self Oiling Troy 


Engines were installed at the Livingston Power 


Plant in May 1921. 


They have been giving continuous dependable 
service—responding to every excess demand of 
peak load conditions and have required almost 
no attention. 


The Self oiling system, the balanced valves, ab- 
solutely leakless and practically indistructible, 
the rugged design—these and other exclusive 
Troy features make Troy Engines the national 
choice where small engines are required. 


Write for the Troy Catalog 


TROY ENGINE & MACHINE CO., 


TROY, PENNSYLVANIA 
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Handling Coal and Ashes on the 
Pivoted Bucket Carrier 


(Continued from Page 21) 


not be as satisfactory as de- 
sired. This is not only true 
of the general arrangement but 
also of the details of the equip- 
ment, for probably in no class 
of conveying and elevating ma- 
chinery is the design and con- 
struction of details of more im- 
portance. Machinery here is 
subjected to unusual eonditions 
of wear and corrosion, and two 
equipments very similar in ap- 
pearance may give very differ- 
ent results in actual operation, 
a great deal depending on small 
details in design and construc- 
tion. 'The economieal operation 
of the plant will therefore de- 
pend to a great extent on the 
integrity and experience of the 
engineers and manufaeturers. 

The storage problem is us- 
ually divided into two classes; 
the active storage, to take care 
of the more immediate needs, 
and usually consisting of over- 
head bunkers or bins of some 
type from which the coal is 
shot by gravity to the stokers; 
and a reserve storage large 
enough to eliminate any dan- 
ger of suspended operation of 


the plant. The reserve storage 


is usually a rather variable 
problem, depending upon the 
amount of storage required 
and the space available. 

For the solution of these 
problems there is quite a var- 
iety of efficient and economical 
equipment, each best suited to 
some special ease, such as elec- 
trically operated buckets on 
mono-rail tracks, locomotive 
cranes, gantry cranes, power 
scoops, conveying equipment, 
ete. 

But when it comes to the 
handling of the coal and ashes 
in the power house, we 
have a very different problem. 
In all but very rare cases the 
coal has to be elevated from the 
track hopper and crusher to 
the overhead bunkers, and then 
distributed along this bunker 
or bin; and the ashes must be 
collected from under each 
boiler, and conveyed and ele- 
vated to a storage bin over the 
railway siding, or to some 
other point of disposal. Where 
real economy and efficiency are 
desired, one type of equipment 
worth considering is the pivot- 
ed bucket carrier. It is elevator 


and conveyor in one, and-is 


undoubtedly one of the highest 
developments in the art of me 
chanically handling material. 

Figure 2 illustrates a typi- 
eal installation where the coal 
is carried from the crusher be- 
low the track hopper, and dis- 
tributed over the length of the 
overhead bin, from which it is 
spouted by gravity to the auto- 
matic stokers. When the over. 
head bin is filled, the gates of 
the ash hoppers under the 
boilers are opened, and the 
ashes discharged onto the 
lower strand of the carrier, by 
which it is conveyed and ele- 
vated to the ash storage bin 
over the railway siding. It 
will be noticed in the illustra. 
tion that this particular carrier 
maintains the buckets in their 
carrying position, whether 
traveling horizontally or ver- 
tically, up or down and this 
is true of this particular type 
regardless of the path taken. 

A pivoted-bucket carrier 
consists essentially of a con- 
tinous series of buckets pivot- 
ally suspended between two 
specialiy designed endless 
chains. The outstanding ad- 
vantages of this carrier are: 

1. The material is carried, 
and the buckets are supporte 
by rollers. Destructive friction 
and injury to the material it- 
self is therefore eliminated, 
and the power required for op- 
eration reduced to the mini- 
mum. 

2. The ability of the one ma- 
chine to elevate and conver 
avoids transfers, which are al- 
ways troublesome, take up val- 
uable space and necessitate 
deep pits. The driving con- 
nections are also correspond- 
ingly simplified. 

3. The material is readily 
discharged at any desired 
point. 

4. Their operation is silent. 
and as they are run at slow 
speed there is no vibration. 

Simple as the design of this 
carrier appears at first sight. 
it has had much thought and 
time expended on its develop- 
ment, by many of the foremost - 
elevating and conveying . 
gineers in the country. Tie 
earlier types merely had the 
buckets hung as close together 
as was practicable, to preven! 
material] as delivered to them, 

_ [ (Continued on Page 
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Write for Bulletin No. 510 


Hyatt Roller Bearings 
are standard equip- 
ment on “K & J” 


Standard Trailers— 


MARTE E 
mx 


Freight House Costs Interest Everyone— 


Practically all kinds of merchandise must go through the freight house or across the dock. If there's a 
waste in operating costs at these points all merchandise pays part of it. 

Naturally all business is interested in the methods adopted at these important adnate. “K & J” Trailer 
Trains with tractor are being adopted widely for such use and their highly satisfactory results are plain 
for business executives to see. 


You approve of the adoption of these modern systems at such points yet perhaps continue with the less 
modern methods yourself. 

The savings you might make in your own plant by means of modern trailer-tractor systems is far great- 
er than your pro-rata of freight house economies. 

It is far more important to you, individually, to stop material-hauling wastes on your product in your 
own plant. 

Let us tell you of the remarkable cost-cutting records that have been made with “K & J” Trailer Trains. 


This is a plan drawing of 
“K & J” Standard Trailer, 
Type 122W. 


Note the specialized principles 
ot construction of this unit. 


Note the two-point load sup- 
port at each large wheel. 


Four heavy, lengthwise beams 
or sills support platform. 


Frame unit is rigidly tied by 
corner brackets secured to 
center sill as well as side sill. 


Heavy caster unit of top plate 
type turning on wide ball race. 


Wheels and caster jaws of 
semi-steel. Approx weight, 
450 pounds. 


“K & J” standard Trailers are 
made in many capacities. 
Special designs of all types 
are furnished. 


The'Kilbourne & Jacobs Mfg. Company, Columbus, Ohio, U. S. A. 
NEW YORK OFFICES, 120 BROADWAY 


29 


Tremendous 
heat has little 
effect. A fall, 
lus the crushing 
oad of collapsing 
walls, is success- 
fully withstood by 
Globe Structural 
Strength Safes. 


goy 
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There is not enough combustible material in any 
fireproof building to harm this safe. However any 
building, not fireproof, will collapse when subjected 
to intense heat for an hour. A safe, therefore, loaded 
heavily with records, must withstand a severe fall 
and the tremendous impact of crumbling walls and 
other heavy materials. 


Globe 
Structural Strength Safes 


Have proven in every fire that they do possess the 
necessary inbuilt Structural Strength. In the recent 
disastrous fire in the Austin Bldg., Chicago, a Struc- 
tural Strength safe fell six floors to the basement 
where it was completely buried by falling walls and 
heavy debris. Days later, when workmen dug it out, 
its contents were found to be safely intact. It is the 
Structural Strength plus the heat resisting qualities 
that enable Globe Safes to stand up under such ex- 
treme tests. 

——— end This Coupon 
The Globe-Wernicke Co. 
Dept. I. I. No. 80 


Cincinnati, O. 


Please send without charge your 


catalog, Sales —Structural Strength 
Models. All sizes. 


lobe N. 


“BUILT TO ENDURE " 
FILES BOCKCASES SAFES 
, " Cincinnati 


Main Office . ; 
Agencies or branches in all cities 
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| from falling between; but even 


when an actual contact existed 
initally, the natural wear and 
elongation of the chains caused 
an inereasing separation, per- 
mitting the sifting of material 
between the buckets, so that, 
in the aggregate of a day's run, 
this amounted to a large quant- 
itv of material that had to be 
cleaned up. 

A great many devices have 
been tried to overcome this 
difficulty; some ingenious, 


-many complicated and cumber- 


some, most of them abandoned 
after a few installations; and 
all failures as compared with 
the one simple, obvious and en- 
tirely successful plan of using 
overlapping lips on the bucket. 
The advantage of this lip is 
now generally recognized as an 
essential feature of modern in- 
stallations. The use of this 
lip, however, introduces a me- 
chanical difficulty, illustrated 
on Figure 3. In some types 
of carrier the difficulty is over- 
come by reversing the direction 
of travel, that is, referring to 
Figure 3, the buckets travel 
up in their carrying position 
shown at the right, and, after 
dumping on the top horizontal 
run, are completely inverted, 
so as to return on the vertical 
run, as those shown at the left 
of the illustration, ready to re- 
ceive their load again on the 
lower horizontal run. If they 
are not completely inverted 
after dumping, they would re- 
turn to the lower horizontal 
run upside down. In other 
types of this carrier a special 
mechanism, exterior to the car- 
rier itself, is employed, which 
tilts the buckets before they 
enter the lower run, and re- 
verses their lap, as shown in 


Industry Illustrated 


Figure 4. In this type the 
buckets are in the proper pos. 
tion for carrying on both th: 
horizontal and vertical ru 
There is another type «i 
pivoted-bueket carrier on th 
market, so constructed that th: 
buckets ean, if it is desire, 
make a complete cycle of tray 
without being titled or dis 
charged. 

It is just as well not to con- 
pletely invert the buckets in 
dumping, as this only adds tp 
the wear and tear by banging 
the buckets unnecessarily, 
Some simple device which tips 
the buckets just sufficiently to 
secure a perfect discharge ani 
then returns them, by means 
of a eam on the side of th 
bucket, is often used. Tk 
trippers for dumping the buc 
ets can be either fixed or of: 
movable type, and may bk 
moved to any position on tle 
horizontal run, raised to the 
operative position, for dump 
ing, or lowered to the inoper:- 
tive position, to allow the 
buckets to pass. There ar 
also automatic trippers that 
have a slow continuous travel, 


reversing automatically a 


either end of the path. 

Although the pivoted-bucket 
carrier is best known for hanc 
ling coal and ashes in th 
power plant and locomotive 
coaling station, it is also used 
to advantage for  handlin 
sand, gravel, cement clinker, 
crushed stone, and in fact al- 
most any class of material cap- 
able of being handled in buck- 
ets. It is a ease where higher 
first cost may be true economy. 
A good carrier, probably nc: 
the cheapest initially, should 
under ordinary conditions cost 
little or nothing for mainten- 
ance for many years. 


. How Machinery Builds Roads 


(Continued from Page 26 


have been able to turn out con- 
secutive batches in as low as 70 
seconds, which includes the 
time for charging the mixer 
and the time for removing the 
mixed concrete from the drum. 
Thus, it is seen that only 10 
seconds is consumed in hand- 
ling a complete batch, 28 cubic 
feet of unmixed aggregates, a 
really remarkable perform- 
ance. 

In order to maintain this un- 


usual speed the machine oper- 
ator must be very alert. While 
he is discharging one batch 
from the machine, the material 
for the next batch is being 
raised in the charging skip. 
This is illustrated in the pho- 
tograph at the bottom of the 
opening page of this article, 
which shows the concrete pass- 
ing from the drum to the dis- 
tributing bucket, while the 
charging skip is hoisting the 
next batch. 


December, 1922 


bh 
“ON 
* 
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“Necessary Evils” 


Unnecessary 


The cost of a night shift for handling the coal iequired by 
their seven units of 125 horse power each}had always been 
taken for granted by the Collins Mfg. Co., of North, Wilbraham, 
Mass. Demurrage on coal cars and difficulty i in getting labor 
were also accepted as necessary evils. 


They thought they had no coal-handling’problem at all. 


That's what they told a Barber-Greene engineer when he 
called. 


After he had studied their layout and they had put his recom- 
mendations into effect, they found that former ‘‘necessary 
evils" were unnecessary. 


Where they used to have a coal-handling night shift, one man 
feeds the boilers all night long, and the power house pay roll 
is shorter by ten names. 


Instead of paying demurrage on many cars, Barber-Greene 
Portable Conveyors and a Barber-Greene Bucket Loader carried 
the coal from a track hopper directly to the crusher or to stor- 
age piles. From the crusher it went, via Barber-Greene, either 
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to a storage bin or direct to the boilers. From the storage pile 
itjwas also sent on its course via Barber-Greene. 


In addition to saving ten men and doing without a night gang, 
they found that four men could unload a 60-ton car in 30 min- 
utes. The loader operator, with one helper, could put 50 tons 
through the crusher in 1 hour and 15 minutes. Demurrage 
charges due to the difficulty of getting labor when cars ac- 
cumulated, disappeared entirely. 


Many other power plants, both large and small, have done 
similar things with the help of Barber-Greene portable loaders 
and conveyors, and recommendations for their use as made by 
a Barber-Greene engineer. 


Send for the “E” catalogue and E“ cost reports by tearing out} 
this page and writing your namejand address on it. 


470 W. PARK AVENUE 
AURORA, ILLINOIS 


BARBER-GREENE COMPANY, 


Branch Offices in 33 Cities 


GREENE 


Self-Feeding Bucket Loaders 
Portable Belt Conveyors 
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Floor Space— 


use the ceiling. 

Do your trucking overhead and 
make the ceiling pay more on the 
investment. 

Many firms are daily realizing 
the fact that Cleveland Tramrails 
have reduced their material hand- 
ling costs to the lowest possible 
point. 

You too, can enjoy these low 
costs. 

There is a standardized Cleve- 
land Tramrail—either hand or 
electric—that will adapt itself to 
your particular type of hoisting 
and conveying. 


Let us hear from you. May 
we have this privilege? 


CLEVELAND ELECTRIC TRAMRAIL 
THE CLEVELAND CRANE £ ENGINEERING CO, 
Que. 


Sales Offices: 


50 Church Street. Farmers Bank Bldg. 


New York City Pittsburgh, Pa 


1418 First Nat. Bank Bldg. 149 E. Larned St. 
Chicago, Ill. Detroit, Mich. 


Cr * 

ULEVELAN 
HAN DO Wwea 
ELECTRIC AMR 
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Getting Figures That Can 
Not Lie 


(Continued from page 25) 

The Englishman, Babbage, 
with the same purpose, per- 
suaded the British Govern- 
ment, in 1823, to supply him 
with funds to develop a ‘‘dif- 
ferential calculating engine.’’ 
It was as ponderous as its 
name, and never reached the 
practical stage although some 
years of time and nearly $100,- 
000 in money were expended on 
it. Babbage’s contributions to 
the art, however, were import- 
ant, particularly the idea of 
recording the steps of the cal- 
culation as well as the final re- 
sult. He took his inspiration 
from the Jacquard loom in 
which the needles are actuated 
to produce the most complicat- 
ed patterns by means of per- 
forations in a card or a strip 
of paper. Starting with the 
same inspiration, another line 
of inventors eventually pro- 
duced the player piano, the 
automatic typewriter and the 
monotype typesetting machine. 

Success was achieved in 
1820 by the Alsatian, Charles 
Xavier Thomas de Colmar, 
commonly known as Thomas. 
He invented the first machine 
which would actually solve any 
arithmetical proposition. He 
ealled it an arithmometer, and, 
under that name, as improved 
by Tate and others, it is still 
used both in Europe and this 
country. Thomas’s originality 
consisted in using endless rib- 
bons running over wheels, 
operated by finger grips on 
eaeh ribbon, thus breaking 
away from the Paseal dial 
principle. 

With inventors constantly 
groping for principles and 
mechanism, another consider- 
able period of years elapsed 
before a practical improvement 
was achieved. Roth’s calcu- 
lator, in dial form, invented 
about 1841, and Maurel and 
Jayett's rather complicated 
and bulky machine (1847), 
were among the attempts made 
to improve on Paseal's meth- 
od. The Russian mathema- 
tieian, Tehebycher, (1871) 
seems to have adopted some- 
thing of Paseal’s invention and 
combined it with Thomas’s 
idea.  Bollee, a Frenchman, 
who received his U. S. patent 


in 1886 and his French letters 
in 1889, produced a calculating _ 


mp HH PUN WE 
Digitized Dy N 
v J J 


machine which, in its princi- 
ples and in the workmanship 
it embodied, foreshadowed the 
present-day machine. Bollee's 
machine never reached the 
stage of commercial manufac- 
ture, but a Swiss, Steiger, a 
few years later utilized his 
principle in producing a calcu- 
lator along novel lines, in 
cylindrical form, called the 
Millionaire.“ 

It is instructive to note how 
better facilities enabled these 
later inventors to produce the 
necessarily fine and delicate 
parts with sufficient accuracy 
and strength for the purpose; 
Burroughs, in fact, using the 
microscope in drafting and the 
micrometer in his machining. 
The earlier attempts were 
handicapped by the absence of 
these precision instruments 
and finely adjustable machine 
tools, as well as by lack of 
knowledge of the proper raw 
materials to use. 

Meanwhile in America, as 
already remarked, inventors 
were striking out along a some- 
what different line, both in ob- 
ject and method. D. D. Per- 
malee in 1850 patented a ma- 
chine operated by the depress- 
ing of keys which could only 
add a single column of figures. 
The first U. S. patent for an 
arithmetical recording machine 
was issued to Barbour in 1872. 
In the ’80s both Burroughs and 
Felt were at work, the one on 
the so-called listing, adding 
machine, the other on the non- 
listing, calculating machine. 
They reached the production 
stage in the early ’90s, and 
sinee then their history has 
been that of highly successful 
eommereial enterprises, their 
problems the problems of 
adaptation and merchandising. 
There are in use today some 
dozen or more different models 
of adding and calculating ma- 
chines. One, which has its dis- 
tinet uses in a definite field, is 
the pocket calenlator invented 
by Halden in 1906, and shown 
among the accompanying illus- 
trations. But, from the simple 
refinement of Paseal's original 
model to the most elaborate 
machine which adds and sub- 
traets, multiplies and divides. 
extraets the square root and 
the eube root,—seems to do 

ole ued on page 34) 
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en the years 
have come and gone 


E s l 


Time sweeps his sickle back and forth relent- 
lessly; new buildings age, the doorways sag; 
under the beating rain, the weight of snow, and 
the tearing of the wind, the roof gives way— 
unless it is made of Bonanza “Cementile.” In 
which event the roof remains intact, outlasts 
the building, is impervious to the attacks of 
time, if conditións ‘are anyways near normal. 


No idle boast, this, but truth. “Cementiles” 
are slabs of steel-reinforced concrete. They 
grow stronger with the passing of the years; 
their molecules knit more firmly together. 


"EE" ‘ — 
There is nothing to wear out or rust away, no 
repairs to be made. Even fire will not ordin- 
arily harm the roof. One initial cost and you 
forget about a **Cementile" roof. 


What a sense of work well done to know that when the 
years have come and gone, when,—alas!—you have given 
your work into the hands of those who follow, the Bonanza 
"Cementile" roof on your buildings will still be serving 
faithfully, unharmed by the flight of time. 


Qur catalogue-and data sheets will 
"interest you. Send for them today. 
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G-W Coal and Ash 


meni al Standard Wall Paper Co., 


Hudson Falls, N. Y. 


Handling Equip- 


Thousands of Dollars Saved 


Through Simple But Improved 
Coal and Ash Handling Methods 


Are you saving, too? Or are you handling your 
coal and ashes with old-fashioned, inefficient 
equipment or by the manual method, with its 
wastefulness in time, labor and money? 

That worth while coal and ash handling econo- 
mies can be effected through the use of simply 
constructed machinery is well illustrated by the 
G-W. Equipment pictured above. Here, four 
motor-driven coal elevators take coal from 
underground storage beneath the boiler room 
floor, discharging direct to the stokers. All 
quickly and automatically done—no labor 
involved. 

Ashes discharge from grates into ash carts. 
These carts when full are picked up by means 
of a trolley, pushed along to the ash elevator 
while suspended, and dumped. The elevator 
then automatically carries the ashes to an ash 
tank, where they finally discharge into à truck 
and are carried away. 

May we cooperate in effecting coal and ash 
handling economies for you too? At your 
request we'll gladly have a G-W representative 
visit your plant. He would look into your coal 


and ash handling problem, point out possible 
economies, and give you complete information 
regarding G-W Equipment. 
entail no obligation. 

MAIN OFFICE and WORKS: HUDSON, N. Y. 
Chicago 


This service would 


Boston Buffalo 


New York 


Continued from page 32) 
everything but think,—every 
one of them owes something to 
Pascal, Thomas or Bollee. 

The funetion of the ealeulat- 
ing machine today is indis- 
pensable. The auditor of the 
Austria Northern Railway in 
1899 was jubilant upon discov- 
ering that with an American 
machine one of his clerks did 
the work of two or three men, 
and eliminated the errors 


which were a constant source . 


of annoyance and actual dan- 
ger, even when all computa- 
tions were performed by two 
men, whose carefulness was re- 
inforced bv fines. President 
Eliot of Harvard once said, ‘‘a 
man ought not to be employed 
at a task which a machine can 
perform,’’ and that ideal is 
being practically applied by 
the constant and rapid enlarge- 
ment of the field occupied by 
calculating machines in the 
performance of mathematical 
operations of almost inconceiv- 
able variety. To the ordinary 
observer the. mention of an 
adding machine means the sim- 
ple listing and addition of his 
cancelled checks which he re- 
ceives each month from his 
bank. But merely to set down 
the other uses to which clever 
inventors and clever operators 
have adapted this wonderful 
device, in its many up to date 
forms, would require more 
space than. can be allotted to 
this entire article. The writer 
can remember when the makers 
themselves figured that the 
adding machine was a profit- 
able investment only in an office 
where at least four bookkeepers 
were at work. Noadays, hard- 
ly any corner store is regarded 
as too small for a typewriter, 
a cash register and an adding 
machine. It is even suggested 
that the study of mathematics 
in schools and colleges must 
undergo a considerable change, 
comprehending the principles 
and applications of the calcu- 
lating machine as eliminating 
the tedium and errors of mere 
lengthy calculations and edu- 
cating the student better in the 
mathematical principles he 
needs to know because his pro- 
cesses of thought are not 
thrown off the track by mere 
drudgery, fatigue and acci- 
dental slips in simple steps. 
So the device seems to be com- 
pleting the circle of its evolu- 
tion, arriving in practice at the 
idea with which it started: that 
of a machine which should aid, 
not the merchant who was be⸗ 
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neath notice with his simple 
arithmetical problems, but the 
scientist and student whose 
computations were on a higher 
plane in principle and com- 
plexity. 

Nowadays, thanks to this 
machine, the engineer is able 
to assert that the long and 
tedious computations required 


to reduce his observations to a 


working basis lower his output 
of constructive brain work, and 
it is difficult for him to imagine 
an engineering office which 
would tolerate that now un- 
necessary inefficiency. Except 
for higher mathematics there 
is no engineering calculation 
which cannot be performed 
with greater speed and ac- 
curacy by machine than by 
mind and fingers. Even in the 
difficult field of mining engi- 
neering, survey parties take a 
machine with them into the 
field and work up all calcula- 
tions from their field notes be- 
fore sending them in to the 
home office so that the drafts- 
men can go directly to work 
with their drawings. The U. 
S. Geological Survey uses 
them, for example, in recording 


the voluminous figures of 
stream-flow, so essential to 
hydro-electric development. 


On the great irrigation pro- 
jects the ditch-riders keep 
track of the water used by each 
farmer by means of this de- 
vice. 

The big bakeries use them. 
The paper mills and cotton 


mills compute and classify 
their complicated products 
with them. Railroads could 


not be run without them in 
these days when their figures 
run into a dozen places both 
wavs from the decimal point. 
Printers, pumping stations, 
building contractors, paymast- 
ers, cost accountants, grain 
brokers, creameries and dai- 
ries, department stores and 
lumber concerns, depend on 
them for the knowledge of their 
operations which means the 
difference between profit and 
loss. 

Their adaptation already is 
comprehensive. If you work 
with twelve-column figures, 
with decimals, there is 4 
machine ready-made for you. 
Do you want fractions — 
fourths, eighths, twelths, dou- 
ble eighths or twelfths, eighths 
and twelfths, together? Do you 
use the peculiar, enumerations 
of British money, lumber. 
glass, feet, and inches, dozens 
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INDUSTRIAL TRACK 
and EQUIPMENT 


is constructed for every industry and service where the movement of material is essen- 
tial. One man can push a one ton load on a Hunt System around 12-ft. Radius Curves 
and Switches as Easily as on Straight Track. The secret of this Easy Running is in the 
Construction of the Running Gear, Curves and Switches. 


The Gauge of track is 21½ inches, measured from outside to outside of railheads, with 


the flanges of wheels running on the outside, as illustrated below. 


214 INCHES 


Standard Section of Hunt Track-Rails are Hot Riveted to Ties 
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Section showing the theoretical cone and circular path assumed by Hunt axle and wheels in 
rounding a curve. Note that flange of outer wheel rides on special guard rail and tread of 


inner wheel rides onfhead of tee rail the same as on straight track, thus forming the cone. 
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Hunt flexible wheel base showing position of wheels on the straight track and the radial 
position assumed on the curve 


The action of the axles and wheel f'anges on Hunt cars in rounding curves is illustrated above. As the car on 
.a straight track approaches the curve, the wheel (B) runs on its flange on the special outer curve rail (A) and 
the wheel (C) runs on its tread on the inner rail (D). Thus as the axle assumes a radial position there is no 
slipping on the'rails and no sliding friction. Full details will be found in our Industrial Railway Catalogue 
22-1. Sent on request. 


C. W. HUNT COMPANY, INC: 


WEST. NEW BRIGHTON, NEW YORK 
New York Office, 143 Liberty Street 


Ernest F. Learned Phillips, Lang & Co., Inc. 
141 Milk St., Boston 9, Mass. 538 So. Dearborn St., Chicago, Ill. 
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In your factory Eveready Flash- 
lights will prove indispensable 


in preventing fire and accidents! 


Eveready Spotlight 
with the 
500-ft. Range 


EVEREADY 


FLASHLIGHT 
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For the safety of life and prop- 
erty, Eveready Flashlights are as 
necessary as a sprinkler system, 
a fire alarm, or a night watch- 
man. Read the following Ever- 
eady advantages— 

1. Lighted instantly, much quicker 

than matches 

2. Flameless, no fire risk 

3. Steady, unaffected by wind or rain 

4. No wires, no connections to make 


5. No cord, nothing to catch in ma- 
chinery 


6. Concentrated light, a bright elec-· 
tric beam directly where you want it 

7. Handy to carry, much smaller and 
lighter than a lantern 


Indispensable in stock rooms, to read labels 


on barrels and boxes 


For accurate measurement reading, tem- 
porary measuring devices set up in odd corners 


For easy reading of counters, always con- 
venient, often necessary 


For quick repairs, often made on the spot 


For the company physician, specially de- 
signed flashlights for the examination of eye, 
ear, nose, and throat 


For inspection of equipment, as sprinkler 
heads and other appliances can hardly be ex- 
amined without a flashlight 


Where inflammable liquids and gases are, 
flashlights are recommended by the Bureau of 


Explosives as perfectly safe; no sparks, no Hime 


For the night watchman, who of course 
should always be equipped with a flashlight 


For sale everywhere by electrical, hardware, 
sporting goods, drug, and auto accessory shops; 


garages; general stores. 


NATIONAL CARBON COMPANY, Inc. 
Long Island City, N. Y. 


FLASHLIGHTS 
& BATTERIES. 
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and gross, hours, minutes that 
seconds, and so on? A calculat- 
ing machine that will handle 
all those peculiarities is in 
stock. And you or your em- 
ployee will be taught thorough- 
ly how to operate the machine 
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in such a way as to utilize its 
full advantages in accuracy and 
speed, in diselosing the signifi 
cance of figures in your busi- 
ness which otherwise may es- 
cape notice, because the means 
of ready analysis is not at 
hand. 


Five Essentials of a Suggestion 
System 


(Continued from page 22) 


wrecked it in every case will be 
found to be either its adminis- 
trative laxness or judicial lax- 
ness, or both. The first princi- 
ple of a successful suggestion 
system is that it be prompt and 
efficient in handling all sugges- 
tions offered; and the second 
principle, equally important, 1s 
that every precaution be taken 


to insure fairness (and the ap- 
pearance of fairness) in deci-. 


sions.and awards. 


These principles are obvious 


and may appear to be easy of 
application. If they are kept 
in mind from the beginning of 
the campaign for suggestions 
it ought not be difficult to steer 
clear of the dangers. But the 
truth is that many suggestion 
systems have failed, and many 
are failing today. In more than 
a few American factories the 
suggestion system is a stand- 
ing joke; in some it is sneered 
at by some of the employees 
and simply ignored by many of 
the others. A recent writer in 
Industrial Management men- 
tioned the ‘‘suggestion-box- 
corpse’’ as something that had 
better be removed out of sight. 
In spite of these failures we 
are not to conclude that the 
idea itself is a failure, for it 
has succeeded amazingly in 
some plants. It has succeeded 
not only in bringing out sug- 
gestions of improvements and 
economies that without this 
stimulus might never be 
thought of, but also in keying 
up the interest of the em- 
ployees, in strengthening their 
sense of loyalty to the plant, 
and  upbuilding industrial 
goodwill. Certainly these re- 
sults are wholesome both for 
employer and employee, and it 
is worth while inquiring how 
they have been brought about. 
The information which fol- 
lows is the result-of an analysis 
of suggestion systems ina 


dozen industrial plants where 
the idea has heen suceesstu. 
The systems vary in many de. 
tails, as will be shown, but al! 
conform to certain condition: 
which are the essentials of a 
successful system. These we 
may list as five ‘‘musts” as 
follows: 


1. The suggestion system mc: 
have an adequate organization, ea 
the job all the time, and so const- 
tuted as to command the confidere 
of the employees. 

2. It must devise and employ su. 
able means to attract the attenucs 
of employees to the opportunities 
offers and make it easy for them t? 
submit suggestions. 

3. It must be prompt in acknov- 
edging and passing on suggestics 
and fair in judging and reward: 
suggestions. 

4. It must give awards sufhae: 
to provide the necessary incent: 
for extra effort. 

S. It must be scrupulously cor- 
siderate of the human factor 3 
every detail of administering t 
system. ` 


Each of these requiremer: 
may seem a simple, obvios 
thing, but it is amazing hov 
often they are slighted or mi- 
handled. Take the item fair 
ness, for example. The ad- 
ministration of your system 
might be incarnate justice, but 
that wouldn't necessarily mern 
that the men-would accept it a 
such. It must not only be far 
but it must appear to be far. 
it must give a consistent im- 
pression of being fair; and 
that requires more attention to 
the fifth ‘‘must’’ than peu 
might ordinarily think neces- 
sary. 

The first essential is that the 
suggestion system be propery 
organized. In a small plant 
the manager or superintendent 
may constitute the entire or 
ganization, with the help o! ? 
clerk to care for the filing. tp 
ing and other clerical details. 
But in a large plant the ta 
of giving proper publicity t 
the system, of caring for sus 
gestions as they are submit 

(Continued on page 38) 
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Month in Fuel Cost 


K. R. Williams, of Charleroi, Pa., cuts coal consumption from 15 to 9.2 
tons a day. Engineer Shoemaker, another Hays man, cuts 213 tons 
to 100 tons a month with an even bigger load. Everywhere Hays 
students are using their practical knowledge of combustion and fuel 


saving to make amazing cuts in coal bills. 


My book on Combus- 


tion, sent free, will show you the way to similar savings in your plant. 


HE question which all 

power plants are facing 

this winter is not so much 
the price of coal as it is Will we 
be able to get enough fuel to 
keep our plant in operation?” 
Saving fuel becomes more vital 
than at any other time in the 
history of our country. 


Run through the advertisements in this 
magazine and you will find countless 
mechanical devices for increasing fuel 
efficiency and cutting costs. But re- 
member, that the boiler-room never can 
function automatically. Before these 
mechanical stokers, draft gauges, blower 
regulators, gas analyzers, etc., can be 
of practical. use there must be the 
human brain of a directing genius who 
has a fundamental and thorough know- 
ledge of every phase of combustion. It 
is this human mind which must put into 
effect the short cuts to fuel saving and 
higher efficiency. Not only must he 
know how to correct and eliminate every 
condition causing waste, but he must 
be able to command the respect of the 
men under him and inspire them to the 
hearty cooperation that is essential be- 
fore any plant can get the maxium of 
power from every lump of coal. Every 
modern plant should have a Combus- 
tion Engineer. 


Heretofore, the four years of technical 
training necessary has made Combus- 
tion Engineers very hard to find. But 
now the Hays School of Combustion is 
prepared to make any man in your 
plant a Combustion Engineer, an ex- 
pert in fuel economy without taking a 
minute from his job. The training is 
given in his spare time at home. And 
the results in every case have been 
amazing. 


The records shown in the panel on this 
page are only a few of the hundreds 
which we have in our files. But these 
are not remarkable when you consider 
the records of the men who prepared 
this course. Those whose experience 
is combined in this training are: Jos. 


W. Hays, well known writer and con- 
sulting engineer; Prof. S. W. Parr, of 
the University of Illinois,—authority 
on fuel chemistry; Fred R. Low, Editor 
of Power; David Moffat Myers, 


prominent consulting engineer and 


formerly of the Fuel Adminstration; 
Arthur L. Rice, Editor of Power 
Plant Engineering"; W. L. Abbott, 
Commonwealth, Edison Co., Chicago; 
I. E. Moultrop, Edison Elec. Illum. 
Co., Boston; and Jos. Harrington, 
stoker expert. 


Savings Quickly Noted 


“Already I have made a saving dea 
nized by more remuneration." F. E. 


Burgess, of Philadelphia. 
Fuel Efficiency Wins Recognition 


*Have had two raises as a result of the 
savings I have effected since taking the 
Hays Course.” Gordon Kelly, Cam- 
bridge, Mass. 


$200.00 Saved Here 


„In the last two months I have saved 
$200.00. At least 50% of this was in 
coal saved." William Weston, another 
student. | 


Cut Coal Bill 1597 
“I have cut our coal bill 1592." Edw. 
C. Grove. 
Saved;60 Tons In One Month 


«Saved 60 tons of coal this September 
compared with same month last year." 
George W. Austin, Tuskegee, Ala. 


Reduced Consumption 10% 


*Have reduced fuel consumption 10%.” 
L. B, Quam, of the Oil Belt Power 
Company. 


Think over now the men in your plant. 
Which one is the most apt! hich 
one would you like to have me train to 
save fuel for you? Either pass this ad- 
vertisement on to him with the sugges- 
tion that he investigate this course, or 
call him into your office and ask him if 
he is interested in becoming an expert 


in his work. Or, better still, investi- 
gate this course yourself before men- 


tioning it to your man. 
WHEN SHALL WE 


FRE MAIL YOUR COPY 


OF THIS COST CUTTING BOOK? 
.Any Man Can Learn How 


The course in Combustion and Fuel 
Efficiency is so interesting, so clearly 
written that any man of ordinary in- 
telligence—with no better than a com- 
mon school education—can master it 
and become as good and as expert a 
Combustion engineer as though he had 
3 four years at a technical school. 

rom the very first lesson he learns 
principles and what is more important, 
how to apply them at once in his daily 
work. This is true throughout the 
course. | 


Send Coupon Now 


But what you are interested in is “How 
much fuel can I save?" Space forbids 
details: We have prepared a book 
which will give you the whole story, 
tell you all about the course and about 
the various plans now in use in Amer- 
ica's leading plants for training the 
men to stop the hundreds of little leaks 
that waste coal. Paste the request 
printed below to your letterhead and 
mail it at once. The book will be sent 
free without cost or obligation. 


HAYS SCHOOL OF COMBUSTION: 
1412-14 S. Michigan Ave. Chicago, Ill. 


a Hays School of Combustion, Dept. 78 
l 1412-14 S. Michigan Ave., 
i Chicago, Illinois. 


Send me your Book on Combustion without obligation 
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Ii/·./ 8 N D 
l 
| Comp nnn: sa VERE SS Position........... " 


38 


| Perfected the Works: 
Lost the Mainspring! 


The experts say that cost- 
reduction, mechanically, 
is about finished. It has 
almost finished the work- 
er, by making his job too 
mechanical. 


After machinery is all but per- 
fected; after the time of opera- 
tions has been cut to the last 
second and rates scaled to the 
last cent, your men work mechan- 
ically—without snap! 


There's a remedy for this; a way 
to get a man's pride, interest, in- 
odii and sportsmanship into his 
job. 


COUNTERS 


give him a chance to be a record- 
beater; a chance to win over his 
own past showings and those of 
his fellows; a chance to gain a 
little glory and recognition in his 
line—a man's mainspring! 


The Set-Back Rotary Ratchet 


Counter below is for machines 
such as punch presses and metal-stamp- 
ing machines, where a reciprocating 
movement indicates an operation. 


Registers one for each throw of the 
lever, and sets back to zero from"any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four 
figures, as illustrated, $11.50—subject 
to discount. (Cut less than 1% size.) 
Set-Back Revolution Counter of similar 


model, $10.00 (list.) 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation. or product. Though 
small, this counter is very durable; 
| its mechanism 
will stand a very 
high rate of speed, 
making it especi- 
A ally suitable for 
| light, fest-running 
machines, and 
most adaptable 
for cxperimental 
work. If run back- 
ward, the counter subtracts. Price 
$2.00. (Cut 3/5 size.) Small Rotary 
Ratchet Counter, to register reciproca- 
ting movements of small machines, 


also $2.0) 


What machines of yours are 
operated with lack of 
punch’’? There's a VEEDER 
for every one of them, fully 
described in the new Veeder 
booklet. Write— 


TheVeeder Mfg. Co., 
63 Sargeant St, Hartford, Conn. 
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ted, investigating them. pass- 
ing decision on them, King 
awards, announcing results, 
and the like, would swamp the 
executive who tried to combine 
these with his managerial du- 
ties. Moreover, one-man au- 
thority in judging and reward- 
ing suggestions is dangerous. 
It is best to have a group of 
men—‘‘a jury," to borrow a 
phrase from the letter quoted 
at the beginning of this article. 
Hence the prevalence of the 
committee plan in the organiza- 
tion of successful suggestion 
systems. 

In a large factory whose sug- 
gestion system is a model of 
its kind, all questions of policy 
and all decisions and awards 
are made by a Suggestion 
Committee of eleven members. 
Under the committee there is 
a Suggestion Department of 
five paid employees who devote 
their entire time to the work— 
prepare announcements, post- 


ers, and other publicity ma- 


terial; record and file sugges- 
tions as they are received; 
acknowledge them; submit 
them to the committee; an- 
nounce the results; conduct the 
necessary correspondence and 
interviews with suggesters,: 
and in general take care of all 
the administrative and routine 
duties. The Committee is care- 
fully chosen to represent every 
department of the business and 
consists of the factory superin- 
tendent, the controller, the 
chief engineer, the office super- 
visor, the manager of the order 
department, the assistant sales 
manager, the chief inspector, 
the efficiency engineer, the su- 
pervisor of assembly, one man 
chosen from the rank and file, 
and the manager of the sug- 
gestion department. (This is 
the Committee as it was at the 
time our inqury was made. The 
personnel is changed from time 
to time, but it is kept represen- 
tative.) 

In another large manufac- 
turing company the Suggestion 
Committee consists of eight 
department heads. In addition, 
there is a secretary of the Com- 
mittee who presides over the 
administrative and routine de- 
tails, giving his whole time to 
this work. While the final de- 
cision on all ideas submitted is 
made by the Committee at its 
fortnightly meetings, the or- 
ganization plan here includes 
the reference of each sug- 
gestion as received to the head 
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The Royerford Needle Works 


erected in 47days including entire 
mechanical equipment and in- 
stallation of machinery. 


—INTERIOR— 


Your New Building 


H can represent every modern improvement and yet be 
built in 30 to go days at a big saving, if you use Baling: 
Bush Standardized Buildings. line our Method, you save 
because of centralized responsibility and on cost of plans 
and specifications. Write for booklet and information, and 
let us estimate. 


Maximum Service 


The BELING~BUSH CO., Inc. 


FACTORY ENGINEERS AND BUILDERS 
Drexel Building (3. Philadelphia Pa. 


Minimum Cost 
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Why Men Change 
To Alligator 


Strength comes first and Alliga- 
tor is the Strongest Belt Lacing On 
Earth. Then follow simplicity, per- 
manence, speed of application, range 
and economy. 

On each count" Alligator" is supreme. 
Easily applied with only a hammer in an 
average of three minutes time. Makes a 


permanent, separable, hinged aes Com- 
plete variety of sizes for belts of every 


thickness. Economical in cost. If you are 
not now using Alligator, write for sample 
and our illuminating booklet. 
Standardize your plant on Alligator. 
Sold through ‘‘Jobber Dealer’’ 
trade channels the world over. 


Flexible Steel Lacing Co. 
4639 Lexington St., Chicago, Ill. 


In England at 135 Finsbury Pavement, 
London, E. C., 2. 
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the department it affects. 
e report of the department 
id assists the Committee in 
ising on the availability and 
ue of the suggestion. 
inother company carries the 
amittee idea further. There 
| special committee for each 
ision of the business, and to 
all suggestions affecting 
t division are referred. 
jen reports from these 
cial committees are in, final 
1sion is made by the Sug- 
tion Committee. The Sug- 
‘tion Committee is made up 
representative executives; 
funetions are purely ju- 
ial. The administrative and 
Itine work of this suggestion 
tem is carried on as a subdi- 
ion of the Department of 
rsonnel and Employment. 
Where there is an employee 
resentative plan, the sug- 
tion system is usually under 
s organization. Thus, a 
ge implement factory in the 
st has its Suggestion Com- 
ttee made up of a chairman 
ho votes only in case of a 
) a seeretary (who has no 
e and is the office manager 
the system), and four mem- 
s, two of whom represent 
| management and two the 
ployees. This committee is 
pointed by the works coun- 
which has the power to re- 
l a member at any time and 
point his successor. 
in another western plant 
ere industrial democracy is 
‘rative, the Suggestion Com- 
ttee is a joint body equally 
resentative of the Senate 
1 the House of Representa- 
es. The committee meets 
ekly to canvass the sug- 
tions received during the 
vious week, and then sub- 
ts its recommendations re- 
rding suggestions to the 
nate and House, which have 
| final say in voting awards. 
general, this plan has 
rked well, for the recom- 
ndations of the Committee 
> usually adopted, but there 
an element of danger in sub- 
tting suggestions for deci- 
n to a large assemblage. 
reover the system would 
im to be awkard and time- 
isuming. A New York con- 
n, whose Suggestion Com- 
ttee is likewise a joint ap- 
intment of the Senate and 
use, gives its Committee full 
wer and responsibility for 
rrying on the system and 
king awards; but the acts of 


the Committee are subject to 
review by the Cabinet. 
Whatever the general organ- 
ization of the factory, and ir- 
respective of the size of the 
force, the committee plan 


seems the best form of organ- 


ization for a suggestion sys- 
tem. (A possible exception is 
a small factory of a dozen or 
so men, where a committee or- 
ganization might seem to be 
top-heavy; but even here it is 
best to guard against the 
charge of favoritism by shar- 
ing responsibility for judging 
submitted ideas) A Sug- 
gestion Committee should be a 
representative body, made up 
of members from the various 
departments affected by sug- 
gestions, and there should be 
some provision for appeal and 
re-hearing by the power that 
created the committee. The 
latter provision will provide a 
necessary safety valve for the 
dissatisfied competitors, of 
whom there will normally be 
some under any system. 

No matter how representa- 
tive and admirable its organ- 
ization, a suggestion system 
will not win much cooperation 
from employees by the mere 
announcement of its existence. 
Some beating of the drum and 
blowing of the horn is neces- 
sary, not only at the beginning, 
but afterward, week in and 
week out. The suggestion de- 
partment has to stimulate em- 
plovees to make suggestions, 
make it easy for them to do so, 
and in some cases actually as- 
sist them in putting their 
thoughts down on paper. Some 
of the devices used are posters 
and announcements on bulletin 
boards, articles in company 
magazines, letters pointing out 
the opportunity offered by the 


suggestion system, blank forms 


for suggestions, and lock boxes 
at convenient places through- 
out the factory for the receipt 
of suggestions. 

It is usually a help to give 
the workers a hint or sug- 
gestion as to the kind of sug- 
gestions wanted. One large 
machine works, for example, 
lists the following headings as 
a classificaticn of the kinds of 
suggestions wanted: 

l. Improvement of Product and 

Quantity. 

2. Improvement of Quality. 

3. Decreasing cost without de- 
creasing wage or lowering quality. 

4. Unnecessary duplication of 
work remedied. 

5. Improvement of machine de- 
sign. 

(Continued on page 41) 
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READ 
“The Freight That Failed" 


By Forrest Crissey 


Every business man should read this illuminating article in the May 27th 


issue of The Saturday Evening Post. 


Mr. Crissey, in discussing the $100,- 


000,000 annual freight claim losse:, states that the use of stencils for ad- 
dressing is a highly effective means of loss prevention. Read Mr. Crissey’s 
article—then buy a Diagraph. Free trial in your own shipping room. 


DIAGRAPH STENCIL MACHINE CORP. 


1626 So. Kingshighway Blvd., 


St. Louis, Mo. 


Branches in all principal cities—see phone book. 


Have you in any office or 
industrial building a worn floor 
which needs renewing? 

If you have such a floor, 
the properties of Marbleloid 
fireproof flooring should interest 
you — because it is an ideal 
material for re-surfacing old 
floors whether they are wood or 
concrete. 

This composition flooring is 
laid plastic over the old floor 
and in afew hours you have a 
strong, warm, smooth-surfaced, 
modern floor which adds much 
to the appearance, serviceability 


THE MARBLELOID CO., 


ARBLELOID 


C/Ae. Universal FLOORING 
for Modern Buildings 


and permanence of your build-» 
ing. This Marbleloid Floor will 
not dust or chip, will be found 
certain and elastic for walking 
and will not require any expen- 
sive upkeep. 

We install each Marbleloid 
floor as well as manufacture the 
material and we will guarantee 
it to please you in attractive- 
ness, longevity, warmth, strength 
and in all other qualities we 
claim for it. Let our engineers 
give you practical floor facts 
and send floor book. Use handy 
coupon below. 


467 Eighth Ave., N. Y. 


THE MARBLELOID COMPANY, New 
York City: Without obligating myself in any way, 
please submit tentative estimates on the cost of your 


product installed complete for our building 
ST E TT ; below are the approximate areas 


involved. 
Pest... Sq. Ft. Sanitary Base Lineal Ft. 
Wainseot........ Sq. Ft. I have checked the floor 


troubles we now have. 


Our floors are 


Dm ] Cement Finish | cit 

IM | Slee | | — 

—— C ERRRSEERREETA SUME EG TS 

—! EA TASS O E OENE 

BOON ATELO O TT 
( ] Please send 32 page Illustrated Booklet 
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More Than Metal 


You receive more than a mere assemblage of 
metal plates and rivets when you purchase a 
Lancaster Tank. 


Every Lancaster Tank is built of more than 
metal. Twenty years of experience in design- 
ing, fabricating and erecting Tanks is buill 
into each Tank bearing our name. í 


Lancaster Tanks may look like other Tanks 
but behind the things you see are the results 
of our Tank Engineering Service embracing 
a specialized technical knowledge of Tanks 
and their uses. It is this unseen factor that 
makes the name Lancaster mean Sturdy, Safe 
and Economical Tanks. 


LANCASTER IRON WORKS, INC. 


Lancaster, Penna. 


501 Fifth A Wesley Buildi Give this coupon to your Assistant with instructions 
New Vu ae Philadelphia to write for any or all of the books checked. 


Book List prices and specifications on 303 sizes of 
B-1 Horizontal Storage Tanks from 100 to 25,000 
" i REPERI gallons capacity. 


"uie C cw ; Book Storage Tanks, sizes from 1,000 to 74,000 
LAN C STER 


B-2 barrels capacity. 
E-J STEEL PLATE CONST 


Book List prices and specifications of 134 Standard 
B-3 Sizes of Pressure Tanks. 
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6. Improvement of design of 


product. 
7. Reduction of labor turnover. 
8. Improvement of working con- 
ditions. 
9. Safety. 
A blank form on which sug- 
stions may be written is also 
portant, though there should 
no rule preventing a man 
jm submitting his idea on 
y kind of paper he may de- 
€. The presence of these 
ink forms at convenient sta- 
ns throughout the plant is a 
nstant invitation to submit 
ggestions. Some companies 
longer require a suggester 
sign his name. The forms 
e stamped with a serial num- 
r which appears also on an 
‘ached stub, and when a sug- 
ster has written down his 
a, he detaches the stub, 
ops the suggestion in a box 
mails it to the committee, 
d keeps the stub as his 
ans of identification. This 
eme has drawn suggestions 
ym many timid persons who 
re not willing to sign their 
mes—afraid of making a 
lure, of seeming to criticise 
> foreman or the mange- 
nt, or of appearing to have a 
ool idea.“ 
Suggestion boxes are usual- 
placed near the bulletin 
ards, at entrances, in eorri- 
rs, and at other conspicuous 
ices. Some factories have 
rked out ingenious combina- 
ns of bulletin board and sug- 
stion box, with compart- 
nts to hold blank forms, and 
hained pencil attached. One 
npany found that many of 
employees didn’t like to be 
n dropping suggestions into 
box; they were afraid of 
ng laughed at. So the boxes 
re removed from the work- 
ms and placed on the stair 
dings. Now one can drop in 
paper slip without being 
n by anyone, and the num- 
' of suggestions has greatly 
reased. Last year this com- 
ny received more than 3000 
'gestions. 
n addition to mechanieal 
weniences and aids, some 
'sonal help should be avail- 
e to those who want it. 
me men ean tell their idea 
1 explain it orally, but the 
k of putting it down on 
ber discourages them. Some- 
ies a man with a good sug- 
tion is unable to write, or 
write intelligibly in English. 
ere must be some one acces- 
le in the suggestion depart- 


ment to hear his idea and help 
him put it in shape for submis- 
sion to the committee. Some- 
times a suggestion calls for an 
accompanying diagram; in 
many companies the sugges- 
tion department ean call on a 
draftsman to assist a suggester 
in illustrating his idea when 
this is necessary. 

The suggestion department 
should seek in every way pos- 
sible to popularize the work it 
is doing. As soon as a new em- 
ployee is added to the force, 
write him a letter explaining 
the suggestion system and in- 
viting him to contribute. As 
soon as suggestions are accept- 
ed, give full publicity to the 
fact. Exceptional suggestions 
should be featured. One com- 
pany issues a regular bulletin 
reporting the accepted sugges- 


tions, and whenever an un- 


usually valuable suggestion 
comes through it is made 
known to the force by a special 
bulletin. Another company 
has made a stereoscopic ap- 
paratus, something like those 
seen in penny arcades, and dis- 
plays in this views of new sug- 
gestions, how they operate, and 
the results accomplished. 

The time element is an im- 
portant faetor in keeping up 
interest. If a man submits a 
suggestion and hears nothing 
of it for two or three months, 


.he is likely to be diseour- 


aged. He ought to get an 
acknowledgment immediately, 
and within a reasonable time 
he ought to know the fate of 
his idea. Some companies 
make daily collections for the 
suggestion boxes. Collection 
ought to be made at least once 
a week. As soon as a sugges- 
tion is received, a note of re- 
ceipt and thanks should be sent 


its author. This note may be a 


filled-in form, but many sug- 
gestion departments prefer to 
have it appear on the firm’s 
letterhead as a typed letter. 
Where suggestions are not 
signed, but are marked with 
serial numbers, a list of the 
numbers received for each 
period may be posted on the 
bulletin board or announced 
through the house magazine. 
It is a mistake to allow sug- 
gestions to pile up in over-large 
proportions. Committee meet- 
ings should be held frequently 
enough to keep abreast of the 
collections. Where sugges- 
tions are referred to depart- 
ment heads or other experts 
for preliminary investigation 
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Prominent in 
High Places 


The excellence and sturdiness of character 
that ensure prominence in high places are 
found in Caldwell Cypress Tanks. 


Selected cypress from our own trees and 
sawmills, carefully dressed and fitted by our 
own workmen skilled in thirty years of build- 
ing The Tank With a Reputation, is a com- 
bination that affords the utmost of water- 
tightness and weather-resistance. | 


Send for Catalog 


W. E. Caldwell Co. 
Incorporated 
200 Brook St. Louisville, Ky. 
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BURLAP is a sturdy, woven fabric made E 

from the tough fibres of Jute. These EE 

tough, woven fibres give to Linoleum its 
| strength and durability. 


All genuine Linoleum. is built on a 
strong Burlap back. It will give service, 
economy and permanent satisfaction in 


every room in the house. 


JUTE INDUSTRIES, LT». 


New York City 


320 Broadway 


= Ask your merchant to show you the woven | 


. o $4, oni OLEO e mom on oos ^m 
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A 15 Minute Job for 7 Men 
A 3 Minute Job for 2 Cyclones! 


T'S a three minute job for one man to bring these two Cyclone Hoists 
into position, hook onto this 3200 lb. industrial truck, pick it up and 
^ invert it. It formerly required 7 men 15 minutes to perform the same 
job by hand. 
It is easy for you to estimate the tremendous saving in time and cos 
which these two Cyclone Hoists have accomplished in two years and a 
half since installed. An almost unbelievable ae cg Pin true! pee 
show surprising savings wherever “stro arm materi 
handling methods. UMEN TT Y 
Capable distributors ín all localities, Catalog mailed on request. 


Ghe Chisholm-Moore Mfg. Co. 


leveland. O. 
Hoists Cranes Trolleys 


Branches: New York, Chicago, Pittsburgh 


—Stops leaks 
—Checks Wasteful Firing 


— Cuts power costs 


— Gives exact record 
of Coal Consumption 


If your boilers are equipped with Jones, Taylor, Westinghouse, 
Sanford Riley or Detroit Stokers you can easily stop coal wastes 
by attaching a ‘C. J. Coal Meter to the stoker shaft. 


The original cost is very small and there is no additional mainten- 
ance charge. 


The ‘C. J.’ Coal Meter gives you an accurate check on every — 


of coal used in the boiler. It shows which boiler is wasting coal 
and the irregularities in operation which lead to coal waste. 


Send for one and try it. Sent on 30 days’ trial. Write for illus- 
trated literature and prices. | 


‘C.J? Manufacturing Company 
3401 N. 5th. Street 
PHILADELPHIA 


PENN. 


and report, the reference 
should be made promptly by 
the suggestion department 
manager or secretary as fast 
as received. Of course some 
suggestions will require longer 
time than others: some can be 
disposed of quickly by the com- 
mittee, others may require ref- 
erence to several authorities 
before final decision is made; 
hard and fast scheduling is not 
always possible, but the sug- 
gestion secretary should never 
permit any stagnation in his 
department. 

Fairness is the prerequisite 
of a successful suggestion sys- 
tem. It can be safeguarded to 
a large extent by having a com- 
petent and representative com- 
mittee to pass on all sugges- 
tions. But the quality must 
apply not only to the judgment 
of the committee in making its 
decisions and awards, but also 
to the routine of the depart- 
mittee to pass on all sugges- 
tions. There must be a scrupu- 
lous regard for accuracy in all 
clerical operations. For ex- 
ample, it sometimes occurs that 
two or more people will make a 


suggestion that is essentially. 


the same idea. The usual 
practice is to credit the sug- 
gester whose idea reaches the 
department first. The simple 
operation of time-stamping 
each suggestion as soon as re- 
ceived thus assumes an import- 
ance far beyond that of ordi- 
nary clerical routine. And so 
with all other records of sug- 
gestions. Not only are they 
important in facilitating the 
departmental work, but in 
many plants promotions are 
made on the basis of sugges- 
tion records (among other 
things) and accuracy of the 
records is essential to fairness 
in rating the employees. 

For each suggestion received 
the following records are usu- 
ally necessary: name, date, 
number of the suggestion, sub- 
ject, to whom assigned for in- 
vestigation and report, final de- 
cision, nature of award, re- 
sults. 

It is usual in many plants to 
number each suggestion as it 
is received, copy it without the 
author’s name, file the original, 
and send the copy to the com- 
mittee. This practice is an aid 
to fairness, for it insures that 
any prejudice against or favor- 
itism for a suggester will not 
figure in the judgment on his 
idea. This is quite an impor- 


tant point, and is emphasized 
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by many suggestion s: 
atizers. The suggestio 
partment regulations of 
large factory in Chicas 
tain this clause: “In m: 
shall the name of the ay 
of the suggestion be (is; 
to the Suggestion Con; 
until after the award, if; 
has been made and app 
by the superintendent, | 
is necessary for the Suggs 
Committee to have mor: j 
formation than is show o 
suggestion form submitts 
the employee, the secretary 
someone qualified shall ty 
pointed to interview the; 
gester and report back to 
Committee.“ 


bered, the identity of th: 
thor is obviously unknown: 
even here many suggestion } 
partments find it desirably: 


It safeguards against | 
where there is much hand! 
and moreover makes suret 
the Committee gets a legt 
copy. 

The employer who assu: 
that his employees are i: 
bound to suggest economi 
originate improvements, ii 
pass on to him other ideas“ 
the betterment of his busi 
will not get very far w? 
suggestion system. The s 
age employee has no sit! © 
tion. The foremen, the : 
partment heads, and 9: 
executives are expected 
make improvements, but 
are in a different class 
the rank and file. The we! 
at the machine, or on the be 
or in the yard, is employ 
do the job laid out for " 
Thinking up improvements 
beyond his line of duty. | 
extra work, and must bé 1 
nized as such—and revel 
as such, Otherwise t 
won't be much constru 
thinking at the machine, % 
bench, or in the yard. 

This means that sugges"! 
must receive some spec | 
ward. There must b : 
special incentive to the 0 
ers to think up suess. 
Without the inen. Á 
sounding announcemen? 
rainbow-colored "una de 
all the other publicity s 
will soon prove to be 7" 
much ‘‘hot air.” ia d 

Most companies E" 
awards to the mu T 
ceptable suggestions, 

(continued on vate 
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Unloading 


Without 

SO COMB. 0 0003 Quantity...... $0 tons 
VA ae oe ä 

„ R 3 hrs. 

| ae Hourly Wages....... 35¢ 

$15.75....Unloading Cost. . $2.10 

eo eee Cost Per Ton...... 4. zc 


Save Per Ton..... 27. 3ze 


(Figures courtesy A. J. Oburt, The Ochs & Frey 
Co., Allentown, Pa y 


For Unloading, Storing and 
Reclaiming Your Coal Supply 


N enormous saving in time and labor will follow 
the handling 'of your coal supply with the Scoop 
Conveyor. 


These are typical cases. Thousands of others just as 
convincingly prove the necessity for the Scoop Con- 
veyor in every plant. 


With this efficient self-contained portable conveyor on 
hand any open space adjacent to your plant becomes an 


Without With ideal site for storing coal—without further investment. 
3000 tons....... Quantity....... 3000 tons 
e T dud en di^ Be ready to store your coal supply - and safeguard your- 
1 VC 40€ self against an unexpected shortage in case of strikes, 
$1020........ Storing Cost ........ $137 floods, storms or other exigencies beyond your control. 
55 Cost Per on. 4.50 

Save Per Ton......... 29.56 

Mr. Hazelrigg, Atl C ‘ " $ ; 

On dies PON NA cM Let us submit practical suggestions that will save 


money for you. Write for Bulletin No. 63. 


Portable Machinery Co. 
PASSAIC, N. J. 


IHE SCOOP CONVEYOR 


Ponal rs 


Backed by 75 


Years Experience Mer 


Powell b ba Acting Valves ‘auto- 
matically close when a tube bursts 
—isolating the boiler. 


POWELL 


WHITE afte STAR 
VALVES 


are a combination of the most ser- 
viceable mechanical factors insur- 
5 to the user unfailing dependa- 


XH 
; | 
* 
2: | = 
power, 
PAT 


Two reasons for their long life are 
their regrindable, renewable disc, 

both cast of Non-Corrosive Powell- 
ium’ Nickel. 


Medium and extra heavy for steam 
working pressure up to 200 and 300 
pounds. 


SEND FOR DESCRIPTIVE 
CIRCULAR 


The Wm. 


2525 SPRING GROVE AVENUE 


Powell Co. 


CINCINNATI, OHIO 


Centrifugal Turbine Driven Boiler Feed Pump 


Reliable and Efficient 
for Boiler Feed 


for Fire Protection 


Morris Centrifugal Pumps are rapidly displacing reciprocating 
pumps for boiler f oreover, many installations are being 
equip with these pumps for fire protection. They are built 
in various stages, usually direct connected to steam turbine or 
motor. In the 2" and 4" sixes, an especially constructed op 
impeller type is used. A standard multi-stage type is available 
in the larger sizes. 


The Morris Centrifugal Fire Pumps are made in capacities of 
500, 750, 1,000, and 1,500 gallons per minute. 


Let us help you solve your pumping problems. 


MORRIS MACHINE WORKS 
200 Genesee St., Baldwinsville NEW YORK 


Since 1864 
Builders of 
Dredges, Centrif- 
ugal Pumps amd 
Steam Engines 
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praetiee is not universal. Some 
claim that gift articles—a 
watch, a micrometer, a foun- 
tain pen, a pipe, a work-cap— 
are more appreciated than 
their equivalent in cash. Of 
course such awards cannot be 
made arbitrary—you might 
find a pipe going to a non- 
smoker, or a fountain pen 
being awarded to a man who 
already possesses two fountain 
pens. The usual plan here is 
to list several articles of ap- 
proximately equal value and 
invite the successful suggester 
to take his choice. Different 
grades of articles are provided 
for the different grades of sug- 
gestions. 

Some other companies re- 
ward suggestions on a merit 
basis entirely. The author of 
an accepted suggestion re- 
ceives an engraved certificate 
and perhaps a medal. He may 
also receive a letter from the 
president or some other execu- 
tive acknowledging his service 
to the company. A suggestion 
system operated on this plan is 
usually an important factor in 
rating men for promotion; 
when a vacant foremanship is 
to be filled, the suggestion rec- 
ords are studied closely and 
play a part in the selection. 
Such suggestion systems have 
proven successful in several in- 
stances. The extra pat on the 
back and the assurance that the 
company is aware of the man’s 
extra effort and has recorded 
it, serve as a reward and keep 
the men mentally alert for new 
ideas to suggest. 

By far the greater number 
of suggestion systems provide 
cash awards. Some combine 
the cash award with other fea- 
tures. One large concern, for 
example, gives each successful 
suggester an award of money, 
a certificate, and a bronze 
medal. In another ease, educa- 
tional trips are given. The au- 
thor of the best suggestion for 
the period may take a trip to 
New York with several days 
spent in the metropolis, all ex- 
penses paid by the company. 

In some cases there is a flat 
amount awarded for all ae- 
ceptable suggestions. Thus one 
company gives $5 for every 
idea that wins the approval of 
the committee. The usual prac- 
tice, however, is to fix the 
amount of the award in some 
ratio to the value of the sug- 
gestion. One company has de- 
vised this schedule of awards: 
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$2.50 each for suggestions whig 
are neither original nor have am 
appreciable money value yet whic 
shoud be adopted, perhaps wi 
modifications. 

$5.00 each for suggestions whi; 
are not original but have apprecib. 
money value. | 

$10 each for suggestion: whis 
are not original but have conside. 
able money value. 

$10 each for suggestions whi 
are original but have no appreciabl 
money value. 

$50 each for suggestions whic 
are original and have consider) 
money value. 

$50 or more for particularly val 
able suggestions. (Awards in «. 
cess of $50 must be approved by th 
manager.) 

$5 additional award to any em 
ployee who submits five accept) 
suggestions. 


The suggestion manager of: 
large Eastern factory said tha 
his practice does not favo 
standardization of awards; bu 
very careful serutiny is mad 
of each suggestion which give 
promise of being acceptable; i 
is rated individually, and a 
award is made in proportion ti 
its savings. ‘The savings ar 
determined through the cos 
department’s careful figuring 
This company has put its sug 
gestion department on a prae 
tical basis of what it will sav: 
the company through improve. 
ments and economies, ani 
gives less attention to the ir 
spirational features than mau! 
others do. The proportion oi 
suggestions accepted is per 
haps lower than that in mos 
plants. Awards are general; 
not given until the suggestion: 
have been put into operati 
and have been proved practics: 
ble. Where the value of th 
suggestion is not measurabl: 
in savings calculable by tl 
cost department, and is yë 
sufficient to warrant its adop 
tion, the committee itself make 
an estimate and fixes the awari 
accordingly. 

It is obvious that an extr 
ordinary suggestion ought 
obtain an extraordinary !* 
ward, and most companies thi! 
have successful systems ! 
operation do not hesitate“ 
make an exception from the! 
fixed schedules or rating 
whenever a very valuable ide! 
is presented by an employee 
In a large Eastern shoe factor 
not long ago one of the work 
ers was awarded $5,000 for t 
idea. Of course the $5,000-su 
gestion comes along only on 
in a blue moon; most of tÈ 
suggestions received at th 
plant draw $10 or less, and s 
far as their intrinsic value 5 
concerned are probably ovt 
paid at that. But when the b! 
idea is offered, it ought to £^ 
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Pulverized 


Coal 


The 
Aero Unit 
System 


of Pulverized Coal again 


demonstrates, as in other 


work of human endeavor, 
how an original idea at 
first worked out by com- 
plicated and costly meth- 
ods is finally simplified 
and perfected until it be- 
comes a part of our every 
day existence. 

The Unit System re- 
duces the equipment and 
therefore the cost to a 
minimum by placing the 
Aero Pulverizer at the 
furnace where the coal is 
fed to the machine un- 
dried and is exhausted 
therefrom directly into 
the furnace. There are 
no dryers, no storage or 
long lines of transporta- 
tion for the powdered 
coal, thus eliminating the 
hazard of fire or explosion. 

Each Aero Pulverizer 
is designed as a complete 

. powdered fuel unit for 
one furnace. They are 
built in standard sizes 
ranging from 600 lbs. to 
5000 lbs. of coal per hour. 


Bulletin Sent on Request 


AERO 
PULVERIZER 
COMPANY 


165 Broadway 
New York 


an appropriate recompense. 

Sometimes a suggestion will 
result in a patentable device. 
An important Massachusetts 
company which manufactures 
paper and paper products cov- 
ers this question for its sugges- 
tion system in this provision: 
If a patent is secured as the re- 
sult of a suggestion, the com- 
pany will assume all the ex- 
pense of obtaining the patent 
and will award an additional 
prize of $100 to the suggester 
on the assignment of the pat- 
ent to the company. Should the 
patent prove to be of excep- 
tional value, an additional 
award will be made in propor- 
tion. 

An interesting system of 


‘awards has been devised by 


another New England factory 
where the crop of suggestions 
averages close to 300 a month. 
Its schedule is as follows: 


For his first accepted suggestion, 
the suggester receives $3 and a 
framed certificate signed by the 
president and vice-president of the 
company. 

For his second accepted sugges- 
tion, he is awarded a framed 
picture of the factory (or, as an 
alternative, he may choose a framed 
picture of the home of the founder 
of the business). Attached to the 
picture is a metal plate engraved 
with the name of the suggester and 
the date of the award. Dates are 
added to this plate as additional 
suggestions are accepted. 

For his fifth acceptance, a special 
award of $10 is given. 

For his tenth, and every subse- 
Vm ten suggestions, the award is 
2 


For his eleventh accepted sugges- 
tion, the suggester receives the re- 
maining of the two pictures from 
which he made his choice for his 
second award, and the new name- 
plate is engraved with dates for 
subsequent suggestions in the same 
manner as the first plate. 


In addition to the above 
awards, extra awards are made 
by the company for sugges- 
tions having tangible com- 
mercial value. These awards 
vary, according to the value of 
the suggestion, from $5 to $50 
—though there is no fixed max- 
imum. 


To give a competitive char- . 


acter to the campaign for sug- 
gestions and stimulate further 
interest, a special prize of $25 
is given at the end of July and 
December each year to the em- 
ployee who has submitted the 
greatest number of accepted 
suggestions during the preced- 
ing six months. 

The idea of a prize contest 
is used by several companies 
in combination with the plan 
of individual awards for all 
suggestions accepted. Thus 
one company which gives a flat 

" (Continued on page 47) 


COST 


Accounting 


Only School 
in U. S. Specializing 
in Cost 


45 


"Opportunity" knocks but once. 


So don't let this opportuni 
Lee Nicholson Insti- 


investigate the 


pass to 


tute of Cost Accounting, the best 
school of its kind in existence. 


Nicholson trained cost accountants are 
big valuable men of large incomes. 
They fill big positions because they 
know exactly what to do and how to 
do it. And here isa profession where the 
demand is greater than the supply. 


Consultation Free 


Construction 
Have Reached the 


Send for Booklet 
J. Lee Nicholson Institute 
| Dept. G 
6 North Michigan Ave., 


Chicago, Illinois. 


Costs 


Bottom! 


HE cost of building factory structures is at 
the lowest point since 1913. The increase 


in demand for additional manufacturing space 
which is already ONE the resumption of 


activities in many lines wil 


soon produce an in- 


crease in building costs. Those who need factory 
space but have waited for the lowest point in 


Thirty Years 


building costs can profit by building during 1922. 


An additional saving can be made by employing *MRBN" 


——— 
D f 9 
Industrial 
Buildings 


minimum cost to you. 


Engineers to plan the building for you. Write for one of 
the members of our firm to come and outline to you our 
method of handling the design of industrial buildings at 


Build Now! 


MILLS: RHINES: BELLMAN & NORDH OFF 
Engineers 


TOLEDO 


OHIO 
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Concrete Facts on Electric Lift Truck 
Economies in Industrial Transportation 


WENTY-TWO men eliminated, with a saving of $66 
per day, $19,800 a year, by one Cowan Electric Lift 
Truck in the plant of a prominent Pennsylvania manufac- 
turer (name omitted by request). This is the saving in 
wages alone and does not include the many other savings 
effected through quicker delivery and increased turnover. 


$9720 a year in wages saved, in the Geo. W. Prentiss & Company m $ once) el D 
Wire Works, Holyoke, Mass., where one Cowan Electric Lift Truck has s ral " 
replaced eight men. | . X Cm 


$1200 a year saved in wages and many other economies effected by one 
Cowan in the plant of the Brown-Lipe-Chapin Co., Syracuse, N. Y. 


Of the many typical instances which prove the manifold economies of 
Cowan Electric Lift Trucks, these are but a few. In foundry, machine 
shop, manufacturing plant, and warehouse, handling a wide variety of 
goods and materials, Cowan Trucks have demonstrated beyond question 
their ability to reduce manufacturing and handling costs. 


Handling boxed and packaged goods at the American 
The Cowan Truck and Skid System for material handling is complete in Warehouse Company. Galveston, Texas, These heavy 


every detail. It includes Cowan Electric Lift Trucks, Hand Lift Trucks, dare ce dc T aeons Cs RCE 
Electric Load Carrying Trucks, Electric Tractors, and Skids—applied in- 
dividually or in combination, depending upon the requirements of each 
particular situation. 


Cowan representatives are material handling experts. "They will gladly 
study your particular problem and explain how you, too, can profit 
through the worth while economies of the Cowan system. This service 
or Cowan Bulletins promptly furnished at your request. 


.. ) COWAN TRUCK COMPANY 
me TY i 6 Water Street, Holyoke, Mass. 
| COWAN TRUCK EOS] N. Y. Office: Grand Central Palace 

S EE. cO yocp 
| Generel Oces n Tian e, NS | Representatives in Principal Cities. 
5 X. } Largest Manufacturer of Complete 


Hand and Electric Industrial Truck w , l 
Systems One man and a Cowan easily p up heavy loads of 
wire at the George W. Prentiss & Company Plant. Note 
ingenious skid rack. 


COWAN 
SELF -LOADING 
* -ELECTRIC TRUCK 


At the Brown-Lipe-Chapin Plant the Cowan Electric 
Lift Truck handles boxes, barrels, castings, production 
matrials, and miscllaneous stock room supplies. 


COWAN trvexs-tractors 


Originators of the " through ticket" system for moving loads 
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award for all acceptances, 
o awards at the end of each 
ar $100 for the best sugges- 
n of the preceding twelve 
nths, $50 for the second 
st, and $25 for the third best. 
Vhere the suggestion system 
'ondueted on a contest basis, 
ferent results have been re- 
rted. The manager of a sys- 
1 which now makes indi- 
ual awards for each sugges- 
n accepted, reports that his 
item used to be on a monthly 
itest basis and was not so 
cessful then. We started 
t, the first year, with an offer 
$50 every month for the best 


rgestion submitted during 


> month and $100 at the end 
the year for the best sugges- 
n of the year. This method 
1 not work for the reason 
at in some months no sugges- 
yn received was worth $50. 
ie next year we changed this 
d announeed that we would 
rard $50 in prizes each three 
mnths. One difficulty here 
is the long period in between 
rards, during which many 
iployees lost interest. Our 
esent practice is to make 
‘ards every month, and to 
ve something for every idea 
cepted.”’ 
The contest idea cannot be 
scarded, however, for one of 
e oldest and most successful 
ggestion systems in the 
untry is run on this basis. It 
ns two contests a year of six 
ynths each, one ending June 
th and the other December 
st. The competition is there- 
re practically continuous. 
terest is kept up by frequent 
sters and announcements, 
d by the offer of a large 
mber of prizes. Where only 
‘ew prizes are offered, many 
iployees, aware of their own 
'eriority to a few star ‘‘sug- 
sters,’’ will give the prospect 
as hopeless. But where 
veral hundred prizes are 


‘ered, as is the case in this 


story, there is incentive for 
erybody to compete. In a 
cent competition $8,000 in 
ize money was offered for 
e six months’ contest; the 
izes ranged from a first prize 
$150 cash and a ten-day edu- 
tional trip costing $200, a to- 
| first prize valuation of $350, 
wn to hundreds of $5 to $1 
izes. And there were numer- 
is prizes in between these ex- 
emes. For example, there 
ore ten prizes of $35 each, 
teen of $25, twenty of $20, 


forty of $15, and one hundred 
of $10. The amount of prize 
money varies from contest to 
contest, but it is always suffi- 
cient to offer an incentive to 
thousands of employees. More- 
over, the record of the sugges- 
tion department in this plant 
for the last twenty-eight years 


is well-known among the em- 
ployees, and serves as an addi- 
tional stimulus. They know 
that during that time many 
thousands of dollars have 
been distributed for sugges- 
tions. The new employee 
quickly gets into the swing of 
this tradition. 
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An important factor in the 
success of this company’s sug- 
gestion system is the character 
of the publicity campaign car- 
ried on by the suggestion de- 
partment, and the policy of 
recognizing the successful 
suggesters not only by awards 
of money but by public ac- 
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Sa ety 


of Submarines While Submerged 


HE vital parts upon which the safety 

of the crew depends when the sub- 
marine is submerged are the main motors 
which drive the vessel and the auxiliary 
motors that operate the pumps. If these 
motors fail serious consequences may 
result. 


For this exacting duty where positive 
performanceat all times is the paramount 
requisite, motors equipped with SKF 
marked self-aligning ball bearings are used. 


As this type of bearing shows no ap- 


preciable wear, the most common cause 
of motor failure—burnouts due to bearing 
wear—is prevented. Oil cannot escape 
from the bearings when the vessel rolls 
or when it submerges or emerges at steep 
angles, neither can water enter the hous- 
ings and play havoc with the bearings. 


Wherever performance is the first con- 
sideration, whether it be on submarine 
motors, propeller shafts or in the com- 
mon machines of industry, self-aligning 
ball bearings will be found. 


THE SKAYEF BALL BEARING COMPANY 


Supervised by BKF INDUSTRIES, INC., 165 Broadway, New York City 
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The Highest Expression 
of the Bearing Principle 
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DUI 


Economy Says: “Put a 
Steam Trap Wherever 
One is Needed" 


The high cost of ordinary steam traps is 
responsible for an annual steam loss aggregating 
hundreds of thousands of dollars. When traps 


run into big money you buy fewer of them and, 


leave untrapped many points that should be 
protected. "Valuable heat units are thus wasted. 


Give your steam lines a sufficient number of 
traps to take care of the condensate as it forms 
and you will save money. The solution lies in 
the moderate-priced Steam Trap Sarco. 


The price you pay for a single trap of the 
“bucket” or “float” type buys three Sarcos. 
Because of its small size and simple mechanism, 
the Sarco can be manufactured at low cost and 
sold at a corresponding figure. 


Think what it would mean to be able to drain 
your lines at many points, or to drain individual 
heating units, instead of using one or two traps 
on the entire line! | 


And besides saving money 
for you in this way the Sarco 
also saves in maintenance 
cost and installation expense. 
Having but one moving part, 
the Sarco doesn't get out of 
order, doesn't require expen- 
sive repairs, doesn’t balk and 
interfere with production, 
And it can be placed any- 
where in the line, at any 
angle. No pit digging or 
Platform building required. 


| 


^ a 


Mme 


' ' 


Our 30-day free trial offer 
enables you to give the Sarco a 
tryout at our expense. Write 
today for Booklet R-22. 


SARCO CO., Inc. 


236 Broadway 
New York City 


Buffalo Chicago 
Cleveland Detroit 
Philadelphia 
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knowledgment of them by the 
executives. Usually, at the end 
of every six months contest, 
there is a banquet tendered by 
the company to the sugges- 
ters; sometimes the celebration 
takes the form of a field day 
and pienie in the country. 
Always at the close of the cam- 
paign and the award of prizes 
is marked by some public 
gathering of the suggesters and 
a message to them from com- 
pany executives. ! 
The final ‘‘must’’ of a su 
cessful suggestion system is 
the requirement that those who 
administer the system have 
some understanding of human 
nature. It is not enough that 
the system be well organized, 
it is not enough that it be 
prompt and fair in its handling 
of details and in its awards, it 
is not enough that it stand will- 
ing to help those who want 
help. It has to go the second 
mile" in its attention to 
and service for suggesters. 
Tact, diplomacy, understand- 
ing, sympathy, friendliness, 
patience—these are some of 
the personal qualities required. 
Take the matter of turning 
down a suggestion. Of course 
it is easy to handle the success- 
ful suggesters; occasionally 
one who is exceptionally opin- 
ionated with respect to his own 
abilities may feel that he ought 
to win first prize when he gets 
only second, or that he should 
have received a larger award 
in some other respect; but most 
employees whose suggestions 
are accepted are proud and 
happy and well satisfied with 
the results. These are only a 
minority of the suggesters, 


however; in many plants, only 


about ten or fifteen per cent of 
the ideas offered are of any 
value. 

But the rejected idea may be 
of value to the man who offered 
it. Usually it is something he's 
pretty proud of. Maybe it’s a 
pet idea he's been nursing for 
months, just waiting to get it 
in shape to spring. It may be 
the result of considerable 
thinking about his job. In most 
cases, he believes in his idea. 
Then he sees the list of accept- 
ed suggestion posted on the 


Industry Illustrat 


bulletin board or maybe pri: 
ed in the plant magazine.“ 
suggestion is not in the | 
Of course he is disappointe 

It is quite important to bre} 
the news of his failure vn 
tactfully to this man. Soy: 
companies have the letter 
notification signed by on; 
the higher executives, andi 
course the letter is careful 
phrased to carry a friend 
tone and encourage the em. 
ployee to try again Sou: 
companies will not trust t; ; 
letter, but invite the sugges 
to eall, and the matter is « 
plained to him in a personal: 
terview. These interviews i: 
some cases have succeeded i: 
pointing the suggester to a nr 
angle of his idea, which, wi 
he worked it over, became pri- 
ticable and acceptable. Ina: 
event, the interview enables t 
suggestion secretary to co 
into contact with the mau. ti 
„let him down easy," and ti 
encourage him to keep cu 
ing with suggestions. 

The rule works both was 
Not only must every precatt 
be taken to keep the good v: 
of the unsuccessful, but ev 
good means must be used t 
make the most of the sucess- 
ful ones in promoting inter“ 
in the suggestion campai. 
Featuring the exception: 
ideas in bulletins and pz 
papers, running pictures of“ 
prize-winning suggesters, ni: 
ing an event of the exerc: 
incident to the giving“ 
awards—in these and ms 
other ways valuable publi 
ean be won for the suggest” 
system at the same time tlt! 
honor and credit are be 
given the suggesters. 

An important thing to“ 
member is that one of the n 
valuable returns from à 5c 
cessful suggestion system“ 
the good will of the employ 
and their increased interest“ 
the plant and its operate 
This return is impossible to * 
cure, in the average plant, by 
mere justice. There must 
in addition the warming du 
ity of human interest. Fren 
liness, fairness, promptnés- 
do they not sum up the es 
tials? 
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Q————— MAR 5 1906 
TIME EMPLOYED COMMENCED 


. l. SHOWING FIRST OPERATION, TIME-OF-DAY 
Pushing the right-hand lever away from the 
erator prints the date and time of day. The 
‘ow in this dial indicates the minutes and 
' wedge shows the hour. 


t y i A.M. | 
op =~ = ax $ 
eo ^ : TS oe 
MAR 5 1906 - 
TIME EMPLOYED COMMENCED Workman No 3 , 


Quantity á Total Time. 


No. 2. SHOWING SECOND OPERATION, ELAPSED 
TIME DIALS 

Pulling the right-hand lever toward the 
operator prints the dials which form a part of 
the elapsed-time record. These dials are 
printed immediately after the time-of-day 
record is made and before the card is re- 
moved. 


Tota 1 at Cost- 


No. 3. WITH ARROWS SHOWING COMPLETE 

RECORD. 

Pulling the left-hand lever toward the 
operator prints the arrows completing the 
elapsed-time record. Both elapsed. time dials 
revolve with their respective arrows, thus 
making it possible to obtain the records 
of any number of employees from one Cal- 
culagraph. 


Here are the three steps by which the 
Calculagraph Records “elapsed time” 


HE complete record shows that workman The complete record is printed right on the job 
No. 38 commenced work at 9:45 A. M. ticket showing the starting, stopping and 
March 5 and that he performed a milling elapsed time. 


operation on Job No. 530, in two and eight- 


tenths hours. If you have never seen the Calculagraph it 


would be well worth your while to investigate it. 
A copy of our booklet, “Elapsed Time Records,” 


will be sent upon request. 


JAPH 


= THE ELAPSED_ TIME REX CORDER WZ 
34 Church Street, New York City 
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Used in connection with Lift Trucks 


Because of Their Convenience 


Every time materials are placed on the 
floor, money is wasted. To lift and 
place them costs money, and to set 
them down costs money. More than 
half of this constant expense is avoided 
by using the Truscon Alloy Steel Plat- 
form. To place the materials on a 
platform is even easier than to put 
them on the floor. Moreover, the 
hand operations of lifting the materials 
from the floor and piling them on the 
truck are altogether eliminated. The 
platform when loaded is quickly moved 
along by means of a lift truck. 


Because of Their Durability 


Any platform will save money in the 
ways described, but the maximum 
economy is secured thru the use of the 
Truscon Alloy Steel Platform. Formed 
of one piece of heavy gauge pressed 
steel stiffened by deep ribs, the Truscon 
Alloy Steel Platform stands up under 
hard use and saves repair expense. It 
does not get out of order nor wear 
down like wood; its clearance height 
remains uniform and the full width is 
available for inserting lift truck. Fur- 
nished in numerous sizes to meet 
varied conditions.] 


Truscon Boxes for Steel Platforms 


Skeleton boxes fitting any size plat- 
forms are furnished in various depths. 
They are either welded securely to the 
platform or equipped with steel stakes 
which slide into the ribs of the plat- 
form. Made of heavy gauge steel, re- 
inforced with deep stiffening ribs and 
flanged edges. We make boxes to meet 


every requirement. 


Tell Us Your Requirements for Anything 
in Pressed Steel Parts 


Truscon Steel Company 
YOUNGSTOWN, OHIO 
Sales Offices in Principal Cities 


Weighing Materials 
«On the Move" 


(Continued from Page 23) 


or and weighed in transit. At 
hundreds of other plants, this 
same method is used for bill- 
ing out material. The Michi- 
gan Limestone & Chemieal Co., 
Rogers, Mich., for instance, 
sell all their stone over con- 
veyors. "This plant ships be- 
tween five and six million tons 
of stone yearly; the shipping 
season only lasting approxi- 
mately eight to nine months. 
Therefore, it can be readily 
seen what a difficult matter it 
would be to obtain the weight 
of such large quantities of 
stone if not handled by convey- 
ors and weighed in transit. 
Here the stone comes from the 
erushers, is delivered to a svs- 
tem of conveyors, which carry 
it to bins or outside storage; 
other conveyors are then used 
to move the stone to the boats 
or barges and on each loading 
conveyor the weight of the 
stone is mechanically recorded. 


In a prominent New Eng-“ 


land paper mill, not only is the 
coal weighed as it is received, 
but during the process of paper 
manufacture wood chips and 
sulphite laps are weighed as 
they are conveyed. Prior to 
the installation of this method 
the chips were recorded on a 
cordage basis, regardless of 
moisture content and grade of 
pulp wood, while the laps were 
weighed by hand with a con- 
sequent employment of several 
weighman. 

The ore mining and refining 
industry uses this same system 
for checking the ore as it comes 
from the mines, for the pay- 
ment of wages to contracting 
miners, for the payment of 
royalties to the state, as well 
as for the determination of 
concentration and for bill- 
ing out the concentrates. By 
having checks hourly or daily, 
they are assured a steady flow 
to all departments of the plant. 
No department therefore is un- 
der or overloaded, choked or 
intermittently run; so that the 
whole plant operates at a max- 
imum amount of efficiency. 

Another adaptation of the 
principle of weighing in mo- 
tion is the weighing of cable 
ears while in motion over a 
track scale, thus obtaining the 
weight of the material with- 
out stopping the cars. This 
idea has also been recently 


Golden-Anderson Life and Property Insurance ‘ily 
are used in the iron and steel industry. Their mu 
orders are the result of assured protection. 


cr R GOLDEN- ANDERSON 


Life and Property Insurance Valves” 
Patent Automatic Double-Cushioned 
Triple-Acting and Non-Return Valves 


l. They will automatically cut a damaged boiler out of service—making it impos: 
for live steam to pour back into it and cause a disastrous explosion. The «tb: 
boilers are left intact, and can be continued in operation. 

2. They will automatically shut off the steam flow from all boilers the moment th! 

pipe ruptures, thereby eliminating a pipe explosion. 

A fresh boiler is automatically cut into the line. eliminating the serious dug 

involved when doing this by hand. 

The pressure is automatically equalized between all boilers. 

No. steam can be turned into a cold water boiler, thus protecting men woii 

inside. 

Fitted with double Corliss dashpot which insures perfect cushioning in ope: 

and closing. 

No pounding, sticking or spinning. 

The only valves that can be tested in service. 


utomatic Cushioned Controllin 
Golden-Anderson ^" "Ade Ee T 


For automatically maintaining Uni- 
form Stage of Water in Tank, Res- 
ervoir or Standpipes. Doing away 
with the annoyances of Freezing 
and Float Fixtures inside or out- 
side of Tanks. Three Ways of 
Closing These Valves.“ 


1st—Automatically by Water. 
and—By Electricity, if desired. 
3rd—By Hand 


PN oO me w 


May also be arranged to automatically 
dies ween a breək occurs in the mains. 
When necessary they may be so connected 
" to “‘work botb ways" on canals line of 
pi ^e. 


GOLDEN ANDERSON 


Patent Automatic Double 
Cushioned Check Valve 


1. Perfectly control the reverse flow of water 
in case pump stops to eliminate water 
hammer or shock. 

2. Can be adiusted to operate either quickly 
or slowly. 

3. Especially adopted for irrigation systems, 
water works, etc., 


GOLDEN-ANDERSON y s c 
AUTOMATIC 
having disastrous re- "JSHIO "DC 
verse flow of pressures. : | 
4. Perfect cushioning obtained by water jin 
opening and closing. 
Sizes to 30" Angle or Globe Pattern. 


Especially adapted for Hydraulic 
Elevator Service 


Golden-Anderson Valve Specialty C 
1306 Fulton Building Pittsburgh, Pa. 
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idapted to the weighing of 
"rab buckets of coal as they are 
lrawn from the storage pile. 
This system is installed at the 
lant of the New York Steam 
Jorporation, New York City. 
Jere are found two monorial 
joists or man trolleys, which 
ravel down the boiler room to 
he coal pile. Upon drawing 
ip a bucket of coal the hoists 
ravel back over the boiler 
tokers and deposit their load. 
While the hoists are traveling 
lown the boiler room the coal 
n the bucket is automatically 
veighed and its weight record- 
d on a totalizing counter; the 


man operating the trolley hav- 
ing nothing whatever to do 
with the weighing. 

To the small user of that 
best known commodity, coal, 
check weighing against bills of 
lading seems an expensive lux- 
ury; yet one department store 
found it saved enough money 
the first year to pay for the in- 
stallation many times over. 
This company during the year 
was billed for seventy thousand 
pounds of coal which it did not 
receive. The weights on the 
bills had apparently been 
raised ten thousand pounds 
per car. 


Material Handling in the World’s 
Most Modern Sugar Refinery 


(Continued form Page 14) 


steel and brick, three bays 


vide, and runs the length of 
he dock, with a crane in each 
jay. In storage, the bags are 
piled 22 to 25 high, to be drawn 
‘rom when no vessel is unload- 
ng. 

When sugar is to go directly 
nto the refining process, 
'ranes deposit the bags on cut- 
ing tables, where they are 
ypened and the contents 
lumped into crushers. The 
‘function of the crusher is to 
lisintegrate lumps which may 
iave formed while the ‘‘raw’’ 
sugar lay in bags, under pres- 
jure, or exposed to excessive 
leat or moisture. From the 
rusher the loose sugar falls 
nto the first of the conveyors 
shown in accompanying photo- 
rraphs. These are slow-mov- 
ng machines of the pivoted- 
cket type, each bucket carry- 
ng approximately 130 pounds 
f sugar. 

The raw sugar conveying 
ystem is so designed that 
00se sugar may be carried (1) 
lireetly into the refinery, (2) 
leposited in a storage bin dur- 
ng the day shift, or (3) drawn 
if from the storage bin at 

ght, and (4) elevated to the 
efinery. (During the day, 

igs are being ‘‘cut’’ continu- 
usly, but during the night 
ift, no bags are handled, and 
gar is drawn from the stor- 
ige bin, located in the Raw 
re Warehouse 
Coming from either the bag- 

* tables or storage bin, 

€ same conveyors above- 


| 
| 


| 


mentioned elevate the sugar to 
the 7th floor (top), for the first 
step on its journey through the 
refining process. This is known 
as the ‘‘Wash House’’, and is, 
as its name implies, the laun- 
dry for raw sugar. Immediate- 
ly after being dumped from 
the conveyors, the sugar is 
mixed with water and molasses 
and is then ‘‘washed’’ in cen- 
trifugal machines, and the 
sugar (now in liquid form) 
passes down through five floors 
of the wash house by gravity. 
Through the ‘‘Filter House’’ 
and to the ‘‘Pan House’’, suc- 
cessive steps in the process, the 
liquid sugar flows through 
pipes, entailing no elevating 
or conveying equipment other 
than pumps. 

After the liquid sugar, 
(‘‘liquor’’, in the sugar man's 
parlance), has been purified or 
decolorized by passing through 
the filtering process, it passes 
into large copper vessels called 
‘pans’ in which it is boiled 
until crystallization takes 
place, from the pans being 
drawn off (by gravity) into 
open tanks to slightly cool. 
From these tanks the mass of 
syrup and sugar crystals 
passes down through centrifu- 
gal machines, where the syrup 
is spun off. As the process 
machinery is arranged in this 
building, the sugar has now 
passed by gravity from the 7th 
to the 4th floor, and from this 
point it must again be con- 
veyed mechanicatiy. At this 
stage the sugar 1s in a refined 

(Continued. on Page 53) 
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BYERS PIPE 


GENUINE WROUGHT IRON 


Home of R. L. Patrick, Burlington, 
Vt. Architect, F. L. Austin. Byers 
pipe used for Plumbing, Heating and 
Vacuum Cleaner lines. 

Masonic Temple, Chicago. Erected 
1889. Byers pipe used for Plumbing y 
and Heating Systems. fae 
The old London and Liverpool and fis Nu 
Globe Fire Insurance Bldg., New ` 
York City. Erected 1882. Byers pipe 
used for Heating System. 
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40 Years Seu 
and Still Pe v! 

UCH is the record of SSR 

six milesof Byers pipe 

installed in the heating system of 

the old London and Liverpool and 


Globe Fire Insurance Bldg., New 
York City, erected 1882. 


Another striking example among 
many is found in the Masonic 
Temple, Chicago, erected 1889, in 
which Byers pipe has for 33 years 
maintained its original serviceability. 


Wherever you travel, equally impressive 
records of pipe durability can be found in old 
buildings equipped with the genuine wrought 
iron pipe—the only kind of pipe ever made 
by Byers. The Tacoma Building, Chicago, 
America’s first skyscraper; the Iroquois 
Hotel, Buffalo; the German Insurance Build- 
ing, Buftalo; Cleveland Arcade and Garfield 
Building, Cleveland—these are just a few 
notable examples. 


In many of these buildings, plumbing and 
heating fixtures have been replaced by more 
modern equipment, but the old pipes have 
been left undisturbed, being in an excellent 
state of preservation after 30 to 40 years’ 
service. 


And this is a most fortunate circumstance, t 
for cutting into walls, floors and ceilings to 
replace rusted-out pipes, is an operation en- 
tailing staggering expense, loss of rentals, 
endless confusion, and inconvenience to 
occupants. 


Whether you build a home or a large build- 
ing, Byers pipe is the most economical pipe 
to use for Plumbing and Heating. It repre- 
sents the happy medium in first cost, and 
—due to its high rust-resistance—the lowest 
ultimate cost. 


Nore: Black or galvanized pipe of every 
variety is erroneously called ‘‘ wrought pipe 
or ‘‘iron pipe". Byers pipe is made by the 
old puddling process in use for overa century. 
The rust-resisting quality of the metal thus 
obtained has never been approached by prod- 
ucts of cheaper modern processes. Byers is 
the genuine wrought iron. Judge its future by 
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Genuine wrought iron pipe, from County 
Jail and Criminal Court Bldg., Chicago, 
in perfect condition after 44 years’ service. 


its past. 
> n the t 
PITTSBURGH, PA. “On the trail s of 
Established 1864 
New York Philadelphia Boston 
Chicago Cleveland Houston 


Bok for the Name and Ear rolled in every length 
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Survey Vour Plant Through 
The Eyes of Vour Competitors. 


YSTEM immediately becomes the mooted question. True, productive 
machinery, such aS machine shop equipment, mixers, looms, filling 
machines, etc., is practically standard. The equipment of this class that they 
have you have. But fare you keeping your materials on the move so that all 
machines are producing constantly. That’s the biggest factor of business 
today. And to keep products in the various stages of manufacture on the 
move you must use Conveying Systems. 


UENIUNT OBEN HANC" 


Conveying Systems eliminate manual handling of materials, waste motion, keep operators 
supplied continuously with work, establish a working pace for employees thereby 
controlling production and carry finished product to stock room or shipping department. 
Just what would a Conveying System mean to your business? A greater productiou with present 
payroll which means increased sales and more profits. 


Conveying systems to function properly must be designed to meet your recuirements. 
To: determine your needs an analysis must be made of your methods of manufacture 
which involves study of operations, routing of materials, determining maximum produc- 
tion and the securing of necessary data from which a Conveying System which will keep 
materials on the move in your plant can be designed. 


We will gladly have one of our representatives call so that this matter can be discussed 
to your entire satisfaction. 


SAMUEL OLSON & CO. 


Loose, Bulk and Packed MATERIAL HANDLING SYSTEMS 
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CHICAGO, ILLINOIS NEW YORK, N. v. 
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PUZZLING 


Reduction Problems 
Occur in Almost 
= Every Industry 


"Pennsylvania" Crushing and Pul- 
| verizing equipment has been special- 
| ized for crushing and cleaning Bit- 
uminous Coal for Power, Gas and 
| Coking purposes, and for the primary, 
secondary and fine crushing of 
Cement Rock, Limestone, Gypsum, 
Ores, Sinters, Chemicals and other 
Materials of similar structure and 
hardness. 


“Pennsylvania” Patented Bradford Coal 
Breaker and Cleaner for Coal Mines, 
By-Product Coke Plants, Central Sta- 
tions and Gas Works. 


| Penasyiven Single Roll Crush- 

er for Industrial Power Plants, Gas 
Works and Coal Mines, in tonnages 
5 (Patented.) 


for the 


lvania" Hammer Crusher 
uction of Limestone, Cement Rock, 
similar materials. 


Saas 


"Pennsylvania" Crushing and Pul- 
verizing Machinery is distinguished 
by powerful steel construction, liber- 
al proportions and thorough tramp 
iron protection, and is speciali 
for continuously delivering the 
specified quantity and quality of 
product in each class of service 
attempted. 
AIARA C EB 
"Put your knotty 
reduction problems 


up to us. 


NS 
b 


Stephen Girard Building, PHILADELPHIA 
NEW YORK PITTSBURGH 
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state and pure white, and must 
be handled so as to be kept per- 
fectly clean. 

Continuous conveyors, with 
buckets of solid cast aluminum, 
earry the sugar from below the 
centrifugal floor to the roof of 
the finishing department, an 
elevation of approximately one 
hundred feet. The finishing 
process involves complete dry- 
ing and cooling, and screening 
for the various sizes required 
for domestic and wholesole 
trade. Through this part of 
the ‘‘finishing touches’’ sugar 
travels by gravity from the 
roof down through six floors of 
the building, to a maple lined 
storage bin, stopping at the 
3rd floor. From this storage 
it drops into either bag-filling 
or barrel-filling and weighting 
machines, for bulk shipments, 
or may be conveyed to the 
small-package (cartons and 
cotton bags) filling depart- 
ment. For the latter purpose, 
the most unique conveyor has 
been designed and installed. 
It is also of the continuous 
type, with solid aluminum, 
pivoted buckets, each bucket 
holding approximately sixty 
pounds of refined granulated 
sugar, filled by means of a 
special loading device which 
permits the sugar to fall into 
the center of the bucket. Thus 
the loading is made mechanic- 
ally uniform, no sugar is 
spilled, and no sugar comes in 
contact with any other part of 
the conveyor than the alumi- 
num bucket itself. The con- 
veyor traverses a horizontal 
length of 225 feet and elevates 
106 feet, changing direction six 
times, (to conform with the 
building), but the sugar does 
not change its position in the 
bucket during this 614 minute 
trip—thereby retaining its 
original finished lustre and 
sparkle, and at the same time 
being absolutely free from 
dust. 

Finer grades, and the so- 
called ‘‘powdered’’ sugars are 
processed by gravity, much the 
same as wheat passes down 
through a flour mill, and re- 
quire little or no conveying 
machinery other than feeders. 

In the filter. house,“ where 
the sugar liquors are decolor- 
ized there are four elevating- 
conveying units of unusual in- 
terest. As previously men- 
tioned, the filtering medium is 
bone charcoal or ‘‘bone-char,”’ 
which is used and reburned be- 


IHE — 


Offices in Principal Cities 
in U.S.A. also in 
Industrial Forei 


N the selection of draft equipment 
I it should be recalled that the most 
| essential characteristic of the drive- 

ing element is adaptability to speed 
regulation. When regulation 1s obtain- 
ed by throttling the air from the fan 
there is a loss in efficiency which can- 
not be recovered. Regulation which 
varies the speed of the driving unit to 
compensate for the variety in draft re- 
quirements avoids throttling and per- 
mits higher overall efficiency. The 
Terry turbine has the utmost flexibility; 
in other words, its speed may be regulat- 
ed to meet the exact requirements of the 
blower. When used in conjunction 
with mechanical stokers this speed re- 
gulating may be done automatically so 
that the best combustion efficiency 1s 
constantly maintained. Of the 8000 or 
more Terry turbines now in operation, 
1800 of them are used for driving blower 
equipment. This is why designing 
and operating engineers say that because 
of such broad experience you cannot go 
wrong if for your forced or induced 
draft service you 
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A Watch Dog 
In The Boiler Room 


Power Losses are Always Heavier 


When Coal Prices Are Soaring 
Keep Tab On Your 


Consumption 


. 


Use A Richardson 
Automatic Coal Scale 


To Check Your Boilers 


Scale receives the coal from overhead bunker, weighs 
it automatically and delivers it in a steady, even stream 
to stokers. 


Fires kept steadily supplied. Scale counts and records 
every draft and tells you which boiler is using the most 
coal. 


A small length, wide, slow speed conveyor belt (part of 
the machine) feeds the coal to the scale hopper. 
stricted openings to choke up. Weighs predetermined 
drafts. Accuracy guaranteed. 


Free illustrated catalogue on request. 


RICHARDSON SCALE COMPANY 


Passaic, New Jersey 


New York Beston Buffalo Chicago San Francisco 


— — 


No re- 


tween four and five hundred 
times. After about 48 hours' 
service in filtering liquor, the 
bone-char is washed with boil- 
ing water, dropped by gravity 
into kilns below, re-burned, and 
dropped again into coolers and 
hoppers, ready to be elevated 
to the tops of the filter tanks 
for a fresh charge. It will 
readily be seen that char-hand- 
ling is continuous, and the con- 
veyors in this building run in- 
cessantly, being stopped once a 
week, only, for oiling. They 
travel absolutely without noise, 
form no dust while the char is 
in transit, and reduce the tem- 
peratue of the newly-burned 
char from 140° to 120? en- 
route, their length being 90 feet 
and the lift 110 feet. That 
these elevating conveyors oc- 
cupy a minimum of floor space, 
may be seen by the ‘‘close 
quarters’’ shown in the accom- 
panying illustrations. 
Generally speaking, convey- 
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ors of the type used in this re. 
finery, perform the greatest 
amount of work with the lov. 
est possible  up-keep cost, 
smallest current consumption, 


fewer and smaller motors, ani ` 


a minimum amount of spillaz: 


—practically nil. They convey , 
their contents noiselessly, with- 
out grinding or dust, an accom- 


plishment hitherto impossible 


with types of conveyors for., 


merly and ordinarily used in 
plants of this nature. The 
‘‘sweeping gang’’ needs to be 
only as numerous as the police 
foree of Iceland, and at the 


same time the entire refinery i. 
as clean as a kitchen in Spot- 


less Town! Thus is an unap 
petizing product of the soil 
converted into pure whit 
crystal food, and packed, un- 
touched by human hands, int: 
sealed packages to satisfy the 
most fastidious American 
housewife. 


American Development of the 


Diesel 


(Continued from Page 11) 


most familiarly known in the 
automobile today. They owe 
much of their design to the 
early gas engine experiments; 
as a matter of fact, both gaso- 
lene and kerosene engines are 
essentially gas engines—mak- 
ing their own gas from volatile 
oils. 

In connection with the Diesel 
engine, again, another popular 
misapprehension prevails. The 
Diesel was not conceived as an 
attempt to utilize the heavier 
oils that could not be used in 
existing engines, nor was it an 
attempt to better the perform- 
ance of other oil engines. As 
a matter of fact, Doctor Die- 
sel’s original design provided 
for the use of powdered coal 
as a fuel. The radical depart- 
ure from existing engines, lay 
in his plan to compress air to a 
point where its temperature 
would be high enough to ignite 
the fuel; then to admit fuel to 
the cylinder over a period of 
about 10 per cent of the piston 
stroke, so that the heat of com- 
bustion would replace the heat 
lost in driving the piston—at- 


Engine 


taining what is known as the 
constant temperature cycle. 

The first Diesel engine con- 
structed was made to start 
with an explosive charge in the 
cylinder, in order to give the 
initial impulse. This engin 
turned over just once, bein: 
completely wrecked in the pro- 
cess; an event which consider- 
ably dampened the enthusiasm 
of Doctor Diesel’s adherents. 
. The designers then (in 1893) 
built a water-cooled engine in 
which the admission of heat 
was at constant pressure, in 
stead of at constant temper- 
ature, and this engine oper 
ated, but generated no apprec- 
able power in exeess of that re- 
quired to keep it going. Devel- 
opment proceeded slowly, and 
finally, in 1897, a commercially 
practical engine of 25 H. P. was 
produced. 

It is interesting to note. 
among the illustrations accom- 
panying this article, the fact 
that a Diesel engine of 2,0% 
H. P. has recently been pat in- 
to service in this country, 
while in Europe they are al- 


(Continued on Page 56) 
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“Seventy cases a minute" is the carrying job assigned to 


the Mathews Conveyer system in the Campbell plant. Over 


™ it flows a steady stream of can-laden shipping cartons. "A 
mile of trackage,” and most of it operated by Gravity! This 
| Mathews system consists of 2654 feet of straight, curved 
and spiral gravity roller conveyer; 1984 feet of belt-on- 
| rollers; 124 feet of "live rollers”; 180 feet of sheet metal 

œ Chutes; 170 feet of incline elevator. 


un the peng through the plant, 
and back again—via Gravity 


HE Joseph Campbell Company is 

"some tomato” in the canning field. 
To keep the millions of cases of “empties” 
coming from the cars, to keep them mov- 
ing through the plant, to keep them going 
back, filled, to the cars, is no small prob- 
lem in production routing and manufac- 
turing efficiency. 


For here time counts! A minute’s de- 
lay, a slight interruption, the least con- 
gestion along the line of supply, operation 
and outlet, means many idle hands; mul- 
tiplied iabor loss; a deep cut into the day’s 
margin of profit. 

Today’s supply of labor is far too pre- 
cious—and uncertain !|—its cost too great, 
to be consumed in such non-productive 
details as carrying or wheeling materials 
from operation to operation, moving goods 
to and from warehouse, loading and un- 
loading cars, etc. 

Use Gravity! It’s free! Harness it! 
There’s work—a job, a place, an opera- 
tion, a detail—about your plant, be it 
large or small, where Gravity can be used 


and time, labor and money saved. 


Mathews Gravity Conveyer systems can 
be fitted, section by section, portably or 
permanently, to any industry, plant, yard 
or production route. Mathews drawn- 
steel, ball-bearing rollers are so perfectly 
balanced and responsive to Gravity that 
most anything, from fragile objects to 
heavy crates, boxes, barrels, bags, cast- 
ings are conveyed gently at very slight 
inclines and at a moderate, uniform rate 
of speed. 


Do yourself the good turn to look into 
gravity conveying. Drop us a line. 
We've a branch office near you, and a 
sales engineer courteous and willing to go 
over your plant and problems, point out 
the economies a Mathews can effect for 
you, and recommend the equipment your 
layout and business require— all without 
any obligation whatever on your part. 


MATHEWS GRAVITY CARRIER CO. 
122 Tenth Street, Ellwood City, Pa. 


Branch Factories: Port Hope, Ontario. London, England 


Member of Material Handling Machinery Manufacturers Association 
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8000 cos 


This is not the number of Tycos users. 
are many times more than 8000 users of Tycos 


There 


Thermometers. Fight thousand is the number 
of styles and types of Temperature Instruments 
manufactured by Taylor, Instrument Companies. 
Among these 8000 types of temperature instru- 
ments one may be found that will fill your par- 
ticular need. Whether you want to indicate, 
record, or control temperatures, let Tycos Tem- 
perature Instruments do it for you. 


Ircos Temperature Instruments 
cover many fields of activity 


Farm and Household 


Thermometers for bath, cooking and fever. 
Hygrometers, Stormoguides, Incubator Thermometers, 
Dairy and Soil Thermometers. 


Out-door life and meteorlogical 


Compasses, pocket Barometers, Stormoguides, Rain 
and Wind Gauges, Auto-Altimeters. 


Industrial 


Indicating, Recording and Controlling temperature of 
all types and kinds. 


There are 7ycos indicating thermometers for places 
wherever a casual glance will be enough, or an index 
thermometer may be used to bring the reading out of 
dark corners into light. 


There are Tycos Recording Thermometers that keep 
accurate undisputable records. A Bi-Recorder, or super- 
heater will record steam pressure and temperatures on 
the same chart. 


Tycos Temperature Regulators are so accurate they 
are uncanny in their control of temperatures. Manu- 
facturers know the ability of Tycos Temperature In- 
struments to withstand the strains and knocks of every 
industry. 


If you are interested in any of the above fields of ac- — 


tivity, signify your interest in any of the above fields 
of activity and we will gladly send you informative 
booklets upon any subject. [Industrial operators are 
invited to send for our general industrial catalog. 


Taylor Instrument Companies 


Rochester, N. Y., U. S. A. 


There’s a Tycos and Taylor temperature instrument for every purpose 


(Continued from Page 54) 
ready working on units as 
high as 10,000 H. P.—quite an 
advance over the 25 H. P. en- 
gine of twenty-five years ago, 
and a very good exposition of 
the remarkable growth and 
perfected development of this 
highly efficient engine. 

The Diesel engine differs 
from the gasolene engine in 
several fundamental respects: 
it is essentially a high-com- 
pression engine, in which only 
pure air (not the fuel charge) 
is compressed to some 480 to 
990 lbs. per square inch, this 
compression itself raising the 
air temperature to about 1100° 


F. The fuel is injected through 


an atomizing valve, and is ig- 
nited (not exploded) on con- 
tact with the heated air; in 
other words, the temperature 
produced by compression is the 
means of igniting the fuel, 
without the need of hot bulb, 
hot plate, electric spark, or any 
other device. Lastly, the fuel 
oil continues to be injected dur- 
ing about 10 per cent of the 
working stroke; the ‘‘slow- 
burning"! character of the com- 
bustion giving a steady push, 
rather than a sudden kick, to 
the piston. (Reference to the 
drawings on page 8, will help 
to make these points clear.) 
Where gasolene engines are 
restricted to the use of gaso- 
lene, or gasolene and kerosene, 
the Diesel operates success- 
fully on the much cheaper 
heavy oils and even on some 
of the crude oils as they come 
from the well, besides being 
able to utilize the heavier oils 
obtained from by-product dis- 
tillation of coal. In other 
words, the Diesel engine as 
a prime mover offers all the 
advantage of low-compression 
and semi-Diesel engines (as 
outlined in The Direct Route 
from Fuel to Power," In- 
dustry Illustrated, November, 
1922) plus the additional ad- 
vantage of a wider range of 
fuels, the ability to operate 
economically under varying 
loads, and the ability to oper- 
ate without rest periods. Last 
and most important of all, the 
Diesel operates with an over- 
all efficiency of from 32 per 
cent to 33 per cent, as com- 
pared with an overall steam 
plant efficieney of from 16 per 
cent (in the most up-to-date 
and efficient central power sta- 
tions) to 7 per cent—the latter 
being a fair average for indus- 
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trial steam power plants in this 
eountry. 

With all these points in its 
favor, the growth of Diesel en- 
gine operation in this country 
has been extremely slow until 
very recently. Only in the last 
five years has there been any- 
where near the recognition 
that this engine merits; and 
only in the last two years has 
there been a growth in the num- 
ber of Diesel operated plants, 
commensurate with the demon- 
strated possibilites. Germany, 
Switzerland, Russia and Eng- 
land, before the Great War, 
were far in the lead; the United 
States, up to that time, had— 
industrially speaking—little in- 
terest in the subject. And it is 
only by sheer, demonstrated 
merit that today the Diesel is 
beginning to take its proper 
place in our power field. 

As the Diesel has been per- 
fected to its present state of 
development, its potential field 
has at the same time become 
more clearly defined. Predie- 
tions that it never could dis- 
place steam plants of large 
size, and predictions that it 
would entirely supplant steam, 
have both proved wide of the 
mark. | 

There are a number of in- 
dustrial plants which require a 
large amount of steam in their 
processes—where, as a matter 
of actual fact, power is almost 
a by-product of the essential 
steam. Again, there are many 
plants whose power require- 
ments call for an installation 
of less than 150 brake horse- 
power. Lastly, there are 
plants which (like the River 
Rouge plant of the Ford Motor 
Company) are able to link up 
their power units with coal- 
distillation and blast furnace 
units. In none of these would 
the Diesel engine in its pesent 
state of development prove 
economical. 

When we come, however, to 
the large class of power plants 
—both central station and in- 
dustrial—where units of from 
150 H. P. to 2,000 H. P. are re- 
quired, and where only small 
quantities (or none at all) of 
exhaust steam are needed for 
proeesses, the Diesel engine 
has proved its right to contend 
with any other kind of motive 
power on the score of econom- 
ical power production. If we 
consider a more closely limited 
field—say, between 200 and 
1,200 H. P. units (with the 

(Continued on Page 58) 
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Side by side you find them 


Performance of one leading 
to the purchase of another 


The Fulton-Diesel has won the highest endorsement gine—is sold on the basis of cheaper power for in- 
that can come through tests in service. In one dustrial purposes. Using low-grade fuel oil in 
case after another where there was a Fulton installa- internal combustion, it consumes only one-third the 
tion and additional horsepower was needed, another fuel required to produce equal steam power. It is 
Fulton-Diesel was bought. a self-contained power plant, without any auxiliaries. 


Feeds its own fuel, automatically controlled, has no 


What happened in a western town with the problem s a 
waste to remove. One engineer runs it. 


of a central station that operated at a steady loss, is 


a typical example. A 500-horsepower Fulton-Diesel Applying the vast experience of 70 years of success- 
was installed in 1919. Immediately the plant began ful engine building, we have concentrated the past 
to show a substantial profit. The old steam equip- ten years upon developing the mechanical perfection 
ment was kept for standby power, but comparison of the Fulton-Diesel. Proved in many different 
with the operating cost of the Fulton-Diesel proved and difficult tests of service, we know we can give 
this a mistake. So,in 1921, it was replaced by a no more valuable information to those directing 
second Fulton-Diesel, of 550-horsepower. Now, American industry than this fact—that the Fulton 
side by side, the two are effectively and profitably Diesel turns power losses into profits. Ask us to 
supplying the growing demand of this community send you—free and postpaid—a copy of a carefully 
for power. And coal has been no problem. written and fully illustrated booklet, describing the 
The Fulton-Diesel—American-built, stationary en- Fulton-Diesel in detail. 


Fulton Iron Works Company, St. Louis, U. S. A. 


| Successful Engine Builders for 70 years 
Branch Offices: New York - 82 Wall St. Dallas, Texas - Praetorian Bldg. New Orleans - Hibernia Bank Bldg. Havana, Cuba - 401-403 Banco Naciona 


Put Your Power 
Problems up to 
FultonEngineers 


Our staff of experienced en- 
gineers is at your service for 
consultation on any power prob- 
lem—anywhere and at any time 
—without cost or obligation. 
Fulton supervising engineers 
make regular visits to each 
Fulton installation to advise 
upon the most efficient methods 
of Diesel practice. Any plant 
engineer interested in Diesel 
operation may take this as a 
cordial invitation to visit our 
shops at St. Louis. 
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Your Problems 


SOLVED 
7, With Facts 


With your records 
placed on ACME VIS- 
IBLE EQUIPMENT every 
fact becomes instantly 
accessible—visualized. 


Your eye is directed to con- 
ditions needing attention. 
When applied to your impor- 
tant records ACME VISIBLE 
EQUIPMENT will— 
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—Reduce Inventory 

—Lower Operating Cost 
—Limit Employee Turnover 
—Speed Time and Cost Work 
—Decrease Overhead Expense 


In connection with every 
active record ACME EQUIP. 
MENT instantly multiplies its 
value — gives more positive 
control. 


The coupon with samples of 
your present cards or sheets 
attached, will enable our 
Service Department to out- 
line in detail what ACME 
EQUIPMENT will accomplish 
for you. 
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ACME CARD SYSTEM CO., Chicago, Ill. 


4 No. Michigan Avenue, Chicago 


112211 


| Send catalogue and outline how Acme will benefit my work. | 

| | Kind of record No. of cards | 
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same low requirements for pro- 
cess steam)—the Diesel has 
demonstrated its superior 
economy over steam plants in 
any number of cases. In units 
below 150 H. P. the fixed 
charges per horsepower may 
be relatively so high as to out- 
weigh the better thermal effi- 
ciency over steam power. 
Above 1,200 H. P. units, again, 
additional economies in steam 
plant operation become pos- 
sible, and at the same time the 
higher cost of installation of 
the Diesel over the steam plant 
makes for increasingly high 
fixed charges as the power rat- 
ing increases. This factor, 
however, 1s becoming less with 
the passage of time, as evi- 
denced by the increase in size 
of Diesel units. So, broadly 
speaking, the logical, indisput- 
able field for the Diesel engine 
at its present stage of perfec- 
tion, lies in the plants of be- 
tween 200 and 1,200 horse- 
power which require little or 
no process steam. In higher 
powers, individual conditions 
must determine between Diesel 
and steam; where large 
amounts of steam are needed, 
both Diesel and oil engine are 
eliminated; and between 150 
and 200 horsepower, again in- 
dividual conditions must deter- 
mine between steam, oil engine 
and Diesel engine. 

Prior to 1912, there were but 
one or two manufacturers of 
Diesel engines in this country; 
Adolphus Busch, of St. Louis 
having organized the pioneer 
company operating under li- 
cense. In 1912, however, Doc- 
tor Diesel's patent protection 
expired, and from then on an 
inereasing number of Ameri- 
ean manufaeturers undertook 
the building of this type of en- 
gine; until today there are a 
seore or more different makes 
of American-built Diesel en- 
eines. 

Taking the country as a 
whole, a survey made by 
Power showed that there were, 
in March of last year, some 
1227 Diesel engines in op- 


| eration in stationary plants 


with a total rated horsepower 
of 292,673. Of these, about 
one-quarter are in central sta- 
tion service, and slightly more 
than one-quarter are on oil 


. manufacturers’ 
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pipe lines. The balance are 
distributed among mines, quar- 
ries, ice plants, cement plants, 
chemical industries, water 
works (irrigation), flour mills, 
machine shops and miscellane- 
ous other industries. And, 
where there were 1227 Diesd 
engines in operation less than 
two years ago, today there are 
more than 1500, with the num. 
ber growing rapidly. 

Having begun this discus- 
sion with figures, it is no more 
than fitting that we close it in 
the same way. The following 
table was eompiled from the 
records of a Diesel engine 
power plant whieh replaced 
steam equipment, and is a typ- 
ical example of actual results. 
In this plant a 500 H. P. engine 
was installed in January, 1919, 
and in August, 1921, a second 
unit was installed to take care 
of increased demands. 


January, 1919—December, 1921 
K. W. N. 


Year K. W. H. Gallons per 
Output Fuel Oil Gal. 
19]9- 1,522,000 11994227 27 
1920 2,176,800 163,021 13.35 
1921 2,344,785 192,979 121 
Total, 3 years 
6,043,885 475,932 
Average Efficiency......... 12./ 


It will be noted, by those con- 
versant with Diesel engine 
guarantees, 
that this fuel oil efficiency is in 
excess of average guarantees 
—and this merely bears out the 
often-proved fact that these 
guarantees are usually conserv- 
ative. 

The oil dollar, then—revert- 
ing to our original comparison, 
and taking the average present- 
day fuel oil price—buys 476 
brake-horsepower-hours in this 
Diesel engine plant. The coal 
dollar, in a plant getting 7 per 
cent overall efficiency, and as- 
suming that we get a high-heat- 
value coal, buys but 171 brake- 
horsepower-hours. 

Obviously, it would take à 
good deal of excess mainten 
ance charges, installation 
charges or any other charges. 
to overcome this difference m 
fuel eost per horsepower-hour. 
Especially when we realize 
that sixty-five per cent. of the 
operating eost of a steam plar! 
is the eost of coal. 
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Cutting All the Teeth of a 


Gear at Once 


K Continued from Page 15) 


train. The machine is seven 
‘eet high, weighs 17,000 pounds 
and when operating to full ca- 
pacity is driven by a 100. H. 
P. motor. Its capacity is for 
rears 12 inches in diameter, 6 
inch face, 4 diametral pitch. 
The tool head consists essen- 
tially of a flat, steel dise 3 feet 
n diameter, provided with a 
hole at the center and a num- 
ber of radial grooves cut in its 
face, in which the tool bits are 
arranged like the spokes of a 
wheel about the circumference 
of the gear. Successive feed- 
ing movements are imparted to 
the tools by an annular sec- 
tional cam ring. As the gear 
blank is reciprocated past the 
cutting tools, the tools are 
gradually fed in by successive 
cuts to the full depth of the 
tooth. At the completion of 
each stroke of the ram and be- 
fore the next eut begins, the 
gear blank is indexed a space 
equal to one tooth, thereby 
presenting a different tool to 
each tooth from the one which 
made the previous cut. After 
the tools have been fed in to 
full depth, they are held sta- 
tionary in that position while 
the cutting process continues 
until the gear has indexed one 
complete revolution thereby 
giving each tool an opportun- 
ity to take one last cut on each 
tooth. This final complete in- 
dex insures a uniformity of 
spacing of the teeth in the 
gear equal to that of the index- 
ing mechanism. Uniformity of 
the tooth form is secured even 
though the tools themselves 
may be far from uniform, for 
it is at once apparent that if 
any tool is longer or wider 
than any other tool, even 
though it be only a thousandth 
of an inch, that portion of it 
which is longer or wider will 
‘take one last cut on the corre- 
sponding portion of each tooth 
in the gear, thereby eliminat- 
ing any variation which may 
have been caused by previous 
cuts. By this process of finish- 
ing all the teeth of a gear with 
a single finishing tool, this ma- 
‘chine attains great accuracy 
and the speed is multiplied by 
the number of tools operating 
on the gear blank at one time. 
To technical men the most 
interesting individual mechan- 


ism on this machine is the tool 
head, as it involves the solu- 
tion of the most interesting and 
important problems, both in 
design and construction. In 
the two illustrations of the tool 
head, the left-hand view is a 
top view of the tool head as 
it would appear when in oper- 
ation on the machine; while 
the cut at the right shows the 
tool head partly disassembled 
and shows the principal de- 
tails of the mechanism. When 
it is mounted on the machine, 
the only working parts to be 
seen are the points of the tool 
bits surrounding the gear 
blanks and the small depth ad- 
justment dial seen in the up- 
per part of the illustration. 
The four pairs of T slots seen 
in this illustration are for 
attaching a piloting device 
which is used on extremely 
long and slender arbors which 
may need an outer support. 
Two tool heads are provided 
for each machine and while one 
is in use on the machine, the 
tools of the other are being 
sharpened and re-set ready for 
use after the tools in opera- 
tion begin to dull. The tool 
head is held in place by 8 
studs and nuts shown in the il- 
lustration. When it is desired 
to set up a new job or to sharp- 
en the tools, these 8 nuts are 
taken off and the tool head 1s 
lifted off of the machine bodily 
and is re-placed by the other 
tool head. This arrangement 
permits the machine to oper- 
ate practically eontinually with 
very little loss of time on ac- 
count of set-up and sharpening 
tools. 

The tool bits shown are rec- 
tangular in section except the 
lower side which is in the form 
of a V." The gear tooth pro- 
file is formed at the inner end 
of this tool and is backed off 
to permit sharpening without 
changing the form. The outer 
end of this tool rests against a 
spiral eam surface and is 
ground in the form of an exact 
radius. A small pin near the 
back end fits in a groove which 
has an opposing spiral surface 
and retains the tool in close 
contact with the other cam 
surface to insure correct con- 
tact at all times as well as to 
withdraw the tools to their 


The purest treasure mortal times afford 
Is spotless reputation ; that away, 
Men are but gilded loam or painted clay. 
— Shakespeare 


A Handful of 7 Y 


Credentials 


founder of the of | P N 

House of Pearce left Q | | j » D > 
his associates and su. » : 
cessors the prestige of à n , 
name which, in years of 
achievement, earned the re- 
spect and good-will of all who 
became familiar with it. 


On problems pertaining to cost- 
reducing machinery and de- 
vices, it is safe to let a house 
serve you that has behind ita € 
progressive record of success 

in the development and manu- 
facture of inventions from their 
original experimental state to their present-day standard—a house known 
for its fair dealing policy proud of that reputation. 


The following institutions are among those which have for many years valued 
their business relationships with us: 


Nikola Tesla 

Remington Typewriter Co. 
Interborough Rapid Transit Co. 
Dow, Jones & Co. 

The Motor Meter Co. 

Follett Time Recording Co. 
Western Electric Co. 

U. S. Bureau of Standards 
American District Telegraph Co. 
Holmes Electric Protective Co. 
Inter-City Radio Corp. 

American Taximeter Co. 

Wright Aeronautical Corp. De La Vergne Machine Works 
E. Howard Clock Co. Sperry Gyroscope Co. 


A copy of “Turning Losses Into Profits’’—The Book of Pearce” Achievements— 
will be sent upon request on your business letterhead. Please address Dept. E. 


Gamewell Fire Alarm Telegraph Co. 

American Machine & Foundry Co. 

Brands Restaurant Control Corp. 

Individual Drinking Cup Co.- 
ranton Button Co. 

Duplex Lighting Works 

Crucible Steel fo. 

American Locomotive Works 

Remington Arms Co. 

Nathan Manufacturing Co. 

U. S. War Department 

U. S. Navy Department 


FREDERICK PEARCE COMPANY 


Incorporated a i Established 1872 
LS Industrial Engineers e ' 


18-20 Rose Street New York 
“Trading for Over a Half Century on Successful Asscetcticr vith Leers of Industry.’ 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, ETC., 
required by the Act of Congress of August 24, 1912, of INDUSTRY ILLUS- 
TRATED, published monthly at Cooperstown, N. Y., for October 1, 1922. 


State of New York, County of Otsego, ss. 

Before me, a Notary Public in and for the State and county aforesaid, personally 
appeared J. R. Dunlap, Jr., who, having been duly sworn according to law, deposes and 
says that he is the Business Manager of the Industry Illustrated and that the following 
is, to the best of his knowledge and belief, a true statement of the ownership, management, 
etc., of the aforesaid publication for the date shown in the above caption, required by 
the Act of August 24, 1912, embodied in section 443, Postal Laws and Regulations, 
printed on the reverse of this form to wit: 


1. That the names and addresses of publisher, editor, managing editor, and busi- 
ness managers are: Publisher, The Engineering Magazine Co., 120 West 32nd St., 
New York City; Editor, John R. Dunlap, 120 West 32nd St., New York City; Managin 
Editor, John H. Van Deventer; Business Manager, J. R. Dunlap, Jr., 120 West 32n 
St., New York City. 


2. That the owners are: 
Dunlap, Jr., J. H 


3. That the known bondholders, mortgagees, and other security holders owning or 
Rolaing 1 per cent or more of total amount of bonds, mortgages, or other securities are: 
one. 


The Engineering Magazine Co., John R. Dunlap, J. R. 
Van Deventer, Rutledge Bermingham, and Walter Ives. 


4.That the two paragraphs next above, giving the names of the owners, stock- 
holders, and p holders, if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the company but also, in cases where 
the stockholder or securit as trustee or 
in any other fiduciary relation, the name of the person or corporation for whom such 
trustee is acting is given; also that the said two paragraphs contain statements em- 
bracing afhant’s full knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in a capacity other than that of a bonafide 
owner; and this afhant has no reason to believe that any other person, association, or 
corporation has any interest direct or indirect in the said stock, bonds, or other securi- 
ties than as so stated by him. 

J. R. DEAN: 


Business Manager. 


Sworn to and subscribed before me this 11th day of October, 1922. 
(Seal. Cuas. R. Gortz. , 
(My commission expires March 30, 1924.) 


holder appears upon the books of the compan 
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EDEXCO CHARTING PAPERS 
for putting BUSINESS RECORDS in GRAPHIC FORM 
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No. 181 Arnithilog ratio paper. 


I. They are printed on letter size paper, so that they 
are easy to file in letter files or bind up with typewritten 
reports. 


2. Wide margins are left around engravings for inser- 
tion of scales, headings and notes. They are printed on 
white (on one side only) in a color of ink which repro- 
duces readily. 


3. They are printed on a paper which is strong enough 
to stand hard usage but which is unwatermarked and 
transparent so blueprints can be made. 


4. Most EDEXCO sheets are specially divided for plot- 
ting business data by days, weeks, months and years and 
contain the right number of spaces for this purpose. 
EDEXCO curve cards also embody all these features. 


TWO WEIGHTS 


carried in stock for immediate delivery. 


Our 


We also sell books telling how to use these papers. 
catalogue “H” describing these is free. 


LABORATORY OUTFITS 


Containing instruction pamphlets and charting paper to ex- 
periment with: 


OUTFIT No. 3, on General Business Charting. $2.00 
OUTFIT No. 4, on Semi-Log or Ratio Papers. $2.00 


Shall we send you one or both? 


Educational Exhibition Co. Graphics Headquarters 


627 Custom House Street, Providence, R. I. 


starting position after the cut 
is finished. 

The individual cam lugs are 
mounted on a large ring which 
encircles the tool bits and 
spacing plate and are held 
down by T bolts which fit in 
a circular T slot in the ring. 
The tool bits are adjusted for 
depth independently by mov- 
ing these cam lugs individually 
along the T slot relative to the 
cam ring and each other. 
Simultaneous feeding move- 
ments are imparted to the cam 
ring through the two idler 
gears seen in the lower part of 
the tool head, and are pro- 
duced by a feed mechanism 
which will be explained. 

The final depth to which the 
tools are fed is determined by 
an adjustable stop which posi- 
tively limits the rotary feeding 
movement of the cam ring. 
This feed mechanism being 
spring aetuated, the position 
of the depth controlling stop 
ean be varied within reason- 
able limits without re-setting 
of the feed mechanism. This 
is partieularly desirable dur- 
ing the operation of the ma- 
chine in cases where the tool 
bits may not have been set to 
exactly the right depth in the 
beginning or in cases where 
the keen edge wears off of the 
tools and they begin to cut 
gears that are uneven or over- 
size long before they are actu- 
ally dull. The dial which con- 
trols this adjustment ean be re- 
set within less than a minute’s 
time whenever the operator 
desires. 

In order to provide relief 
for the tools on the back stroke 
of the ram, a reverse feeding 
movement is imparted to the 
cam ring, and before the begin- 
ning of the cutting stroke, the 
forward feeding movement of 
the cam is made great enough 
to compensate for the slight 
retraction for rehef and also 
to provide the necessary addi- 
tional feed for the depth of 
the next cut. 

The work arbor used im this 
machine, as shown in the lower 
left hand illustration on the 
opening page, is provided with 
a taper shank and thrust collar 
and fits the tapered socket in 
the ram spindle. The thrust 
collar prevents the taper 
shank being thrust too tightly 
into the socket. The gear 
blanks are put on the arbor 
and fastened in place by a nut 
while the arbor is held in a 

(Continued on Page 62) 
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‘ITS YOUR ORDER, 
Because Your Company 
Has a PHOTOSTAT.” 


This is a job where delivery: 
paramount. And, in every case. 
I have made it a point to fr: 
out what kind of equipme: 
the bidder had in order to mak 
good his promise. 


“Your Company has a piece f 
equipment on which I hav 
learned to rely. I know whz 
the PHOTOSTAT is and wh: 
it cando. I know you will nat 
have to lose any time traum. 
You can make PHOTOSTA: 
copies and get started on your 
shop work right away. h 
other words you'll be dai 
ahead and I also know th: 
there can’t be any mistakes 5 


PHOTOSTAT copies. 


“Yes, sir, you tell your chieft: 
can thank the PHOTOS TAI 
for this order. I know youl 
make delivery with that m- 
chine to help you.” 


PHOTOSTAT prints cc 
cents. Compare this wid 
what it costs for a draftsma 
to make a tracing, a steno 
rapher to copy a page, or a 
artist to reproduce a layout. 


The experiences of mam 
users, written in letter form, 
are contained in our bookle:, 
“A Good Word for the PHO 
TOSTAT." Write for your 


copy today. 


PHOTOSTAT CORPORATION 
295 STATE ST., ROCHESTER, NI. 


Ne: Amerikes Pif 
88 Beesd MS $10 Ne: ; 
123 W: Madison Sta, 317 Third Ave. 
209 Lender Bldg, 429 Messdsec Dih 
Cleveland Sas Present 
7 Dey St. 41 McLechies Bis 
New York City Weekend 
Executive OfSee: Providence, bi E 
Trade Mark 


‘ember, 1922 


Engine driven 90 K.W. Alternator, Alternator Pulley 17" dia., 18" face. 900 r.p.m. 
Flywheel 10' 0" dia., 22" face, 126 r.p.m. Pulley Centers 7' 6". 


Five Points 


1—The Lenix increases the 
arc of contact between belt 
and pulley. 

2—The Lenix maintains 
constantly and accurately 
the proper tension in the 
slack side of the belt. 
3—The Lenix saves floor 
space, building space and 
belting because of freedom 
in pulley locations. 
4—The Lenix saves in 
bearing friction, lubrication 
and renewal of bearings be- 
cause of reduced bearing 
pressure. 

5 The Lenix permits the 
use of less expensive, high 
speed and high efficiency 
motors or generators be- 
cause of the higher pulley 
ratios. 


An Achievement in Belting Engineering 


The installation illustrated above shows the possibilities of the LENIX 
drive. Most people would have thought this impossible but to the LENIX 
it was simply another opportunity to demonstrate its ability to transfer pow- 
er from one pulley to another regardless of the relative positions of the 
pulleys. 


You may never have as unusual a belting problem as this to solve, but 
you will always want to save FLOOR SPACE—you will always want_to 
save POWER. 


The LENIX by “wrapping” the belt around the pulley makes the short 
center drive not only possible but preferable. The belt is held against the 
pulley surface by a pressure that is constant and accurate regardless of load, 
atmospheric conditions or belt stretch. Slippage is eliminated. 


There are more than 3,000 LENIX drives in operation in this country. 
There would be some in your mill if you were familiar with the advantages of 
this drive. You can get the facts by writing for a copy of “Saving Shppage 
and Space”. 


F. L. SMIDTH & CO. 


ENGINEERS 


50 Church Street New York, N. Y. 
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THE LENIX DRIVE 


Now is the Time to Save Coal 


by installing 


VIGILANT 


Feed Water Regulators 


With this regulator you can keep 
water level constantly within one- 
quarter inch of center gauge regardless 
of load or method of firing, and thus be 
assured that coal is not being wasted 
unnecessarily. 


Steady water level at all loads is es- 
sential to safety and to the highest 
overall operating economy for your 
boilers. The Vigilant Feed Water Heater, 
second to none, has been giving steady 
reliable service for more than 25 years. 


If only for the protection it affords, 
you ought to add this regulator to your 
equipment. 


Get our catalog of this and 
other steam specialties that 
soon pay their own cost. 


The Chaplin Fulton Mfg. Co. 


28-36 Penn Ave. Pittsburgh, Pa. 


Also Manufacturers of the Fulton Pump Governor, Tank, Governor, 
Reducing Valve and Other Steam Specialties 


Photographic Record Paper 


For COPYING MACHINES 
Back to Pre-war Prices 


THE RECTIGRAPH COMPANY manufactures its own photographic 
copying machines and coats its own photographic paper, the entire plant being 
devoted exclusively to this line. Due to a lowering of the prices of some 
materials and economies effected in our new plant, we are enabled to announce 
a reduction of 20% from the prices prevailing on photo-copying paper for 
some time past. 


Revised Prices on Rectigraph Paper 
ROLLS 350-FT. LENGTH 
8 Minch width. $10.68 
9% “ ee 11.93 


m oe ; , 14.00 
: 15.45 

16.00 

17.59 

18.84 

22.00 

22.90 

30.45 


F. O. B. ROCHESTER, N. Y. 


Rectigraph emulsions are coated upon a high grade 100% rag stock, prodorióg excellent 

resulte with a durable . Rectigraph paper is a contrasty bromide paper with excellent 

Sr pn qualities, and will reproduce colors perfectly. All the speed consistent with 
quality. 

The RECTIGRAPH COMPANY has always regarded acceptance of an order as a pledge 
that it would be filled at the earliest possible date. The output of our plant belongs to our 
customers with orders on our books. This policy compelled us, during the past few years, to 
decline much desirable business which would have been highly appreciated, but this could 
not be considered without prejudice to previous connections. Improved facilities in our new 
plant enable us to increase production and quality and to decrease manufacturing coets. Our 
Customers will benefit. 

It may be to your interest to become acquainted with Rectigraph paper. We would be 
glad to receive your order for a sample roll, spooled to fit your photographic apparatus. You 
can then judge of its merits. 


r 
2 MN PT LIAE 
Pectis j Company 


(An Independent Cor poration) 


ROCHESTER, N. Y. 
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vice like fixture attached to a 
bench at the side of the ma- 
chine. After loading the arbor 
it 1s then dropped into the 
taper socket in the ram spin- 
dle and the machine is ready 
to work. The thrust of the 
eut forces the taper back into 


the socket until it strikes the 


shoulder of the arbor. The 
tight fit of the taper is sufi- 
cient to prevent the arbor from 
turning under the pressure of 
the cut but is not sufficient to 
make it difficult to remove. 
While one arbor of gears is 
being cut, another arbor is be- 
ing loaded with blanks. As 
soon as the arbor in the ma- 
chine is finished, the operator 
holding the arbor of un-eut 
blanks in one hand, stops the 
machine, presses a convenient- 
ly located foot pedal which by 
means of a long kick-out bar 
passing through a hole in the 
center of the ram spindle, 
knocks out the arbor of com- 
pleted gears, and catches it in 
the other hand. He then drops 
the arbor of un-cut blanks into 
the open socket, touches the 
starter button and the cutting 
operation again proceeds al- 
most without interruption. The 
entire operation of stopping 
the machine, of clanging the 
arbors and starting again, oc- 
cupies less than one-half min- 
ute. 

If it were necessary to re- 
move the nut and change the 
gears on the arbor in the way 
that is usually done on other 
gear cutting machines, the ma- 
chine remaining idle in the 
meantime, it will be realized 
that it would make a very ma- 
terial difference in the amount 
of production from the ma- 
chine, when it is remembered 
that the total time of complet- 
ing an arbor of gears ranges 
from one to three minutes. 

The tooling up of a job on 
the multiple shaper offers un- 
limited opportunities for the 
exercise of ingenuity on the 
part of the set-up man or tool 
designer, both as to variety of 
the tool bits and their arrange- 
ment. In cutting some gears, 
it is desirable to use as many 
tools as there are teeth in the 
gear. In others it is more 
practical to use only half or a 
third as many tools as there 
are teeth. In an arrangement 


| 
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of this sort, a tool head equip. 
ped with any number of toc: 
could cut gears having ar 
number of teeth which is: 
multiple of the number of tou: 
used. Thus a spacing plat 
having 10 tools could be mad- 
to cut 10, 20 or 30 teeth, eti. 
In a case like this, if it is de. 
sired to cut a number of tecti 
greater than the number of n. 
dividual tool bits which car 
conveniently be placed withi: 
the space, a gang tool bit i 
used in which each tool eut: 
two or more teeth. This ar. 
rangement is particularly ad 
vantageous in cutting gear 
having a large number of very 
fine teeth, on account of the 
fact that although the amour: 
of power required for the cut- 
ting of all of the teeth is very 
small, it would nevertheless be 
practically impossible to use 
as many individual tools as 
there are teeth in the product. 
Where it is desired to cut à 
gear having an odd number of 
teeth and it 1s not practical to 
use a tool for every tooth, as 
in the ease of a 29-toothed gear 
for example, ten tools might be 
used. Nine of the spaces be. 
tween tools would be equal te 
3/29 of a circle each and the 
10th space equal to 2/29. While 
the service on one tool would 
be slightly less than that or 
each of the other 9, the differ- 
ence would be scarcely apprec- 
iable. In some cases, it is de- 
sirable to make every other 
tool in the form of some sort 
of a roughing tool, either a 
square-nose gashing tool or a 
stepped roughing tool of the 
usual type and so adjust them 
that they will remove most of 
the stock from the tooth space. 
The alternate tools are then 
made in the usual type of fin- 
ishing tools and take the last 
few finishing cuts. At other 
times, a special cam is pro- 
vided for one tool, so that this 
tool is held back during the 
stock removing cuts and is then 
suddenly fed forward ahead of 
the other tools to take the fin- 
ishing euts on all of the teeth. 
These various arrangements 
are merely suggestive of a few 
of the possibilities in this 
line. An unlimited number of 
possible eombinations will 
suggest themselves to tool de- 
signers and set-up men ac 
quainted with this line of work. 
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E V I D 


EN CE 


E XPERIENCE is being purchased every day by progressive concerns. Utilizing the exper- 

jence of others has saved thousands of dollars of expense to shrewd executives who are 
willing to install in their organizations methods and equipment found efficient and economical 
by others. Can you afford to ignore such evidence as is presented that 


TOWMOTORS 


are the most efficient and the cheapest per hour of operation haulage equipment that you can buy? 


With such firms as these, TOWMOTORS as time and money savers are practically 


1ndispensable : | 


The National Malleable Castings Co., Cleveland, Ohio 
Chase Metal Works, Waterbury, Conn. 

The Rail Joint Co., Troy, N. Y. 

The Wilmington Compress & Warehouse Co., Inc., 


Wilmington, N. C. 


Appalachian Corporation, New Orleans, La. 
Chas. F. Felin & Co., Inc., Philadelphia, Pa. 
Merritt Lumber Yards, Inc., Reading, Pa. 
Norfolk Warehouse Corporation, Norfolk, Va. 
The Peerless Motor Car Co., Cleveland, Ohio 
The Chandler Motor Car Co., Cleveland, Ohio 
The Cleveland & Buffalo Transit Co., Cleveland, Ohio 
The Newton Steel Co., Newton Falls, Ohio 
Henry Disston & Sons, [nc., Philadelphia, Pa. 
American Dock Company, New York, N. Y. 

The Cutler Hammer Mfg. Co., Milwaukee, Wis. 
The Draper Manufacturing Co., Cleveland, Ohio 
Rock Island Sash & Door Works, Rock Island, Ill. 


Ball Brothers Glass Mfg. Co., Muncie, Ind. 

The Mechanical Rubber Co., Cleveland, Ohio 
American Steel & Wire Co., Cleveland, Ohio 

The Lorain Castings Co.. Lorain, Ohio 

Kurz Brothers Lumber Co., Chicago, Ill. 

The Van Dorn Iron Works Co., Cleveland, Ohio 
The Aluminum Co. of America, Massena, N. Y. 
Stafford Mayer & Co., Ltd., Port Louis, Mauritius Island 
Western Transport Company, Liverpool, England 
Christian Fredriksen, Sydney, N.S.W., Australia 

H. W. Johns-Manville, Inc., Waukegan, Ill. 

Pouch Terminal, Inc., New York, N. Y. 

Carnegie Steel Co., Painter Mills, Pittsburgh, Pa. 
The Herbrand Co., Fremont, Ohio 

The Ferro Machine & Foundry Co., Cleveland, Ohio 
United Alloy Steel Co., Canton, Ohio 

Endicott- Johnson Corporation, Endicott, N. Y. 


Ludlum Steel Co., Watervliet, N. V. 


THE TOWMOTOR COMPANY 


1226 East 152nd Street 


Cleveland, Ohio 
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“G. P. & F. Service” 
Shows the Way Towards 
Lower Costs in 


STAMPINGS and 
SHEET METAL PARTS 


Send us your blue prints ot sheet metal parts 
and stampings. Our Engineers can furnish 
estimates that in most cases are lower than 
the cost of producing them in your own 
plant. 


Our figures reflect the economies of a fifteen 
acre piant, equipped with batteries of modern 
drawing, stamping, forming and punch presses 
of large capacity—adapted to handle the most 
difficult jobs without waste of time or 
material. 


We also do bot galvanizing, terne coating, 


In many cases we have developed pressed 
metal replacements for castings, forginys and 
wooden parts that are saving time, trouble 
and money. 


G Pek Service 


Send Samples or Specifications. 
Let us show you how we can lower 
your costs and improve your 


product. Write today. 


GEUDER PAESCHKE & FREY CO. 
| 1300-1800 CANAL ST., MILWAUKEE, WIS. 


| DETROIT OFFICE: 712 DIME BANK BUILDING 
CHICAGO: 352-358 WEST OHIO STREET 


LE 


Why Take 
Chances 


on having your exhaust system shut 
down indefinitely while waiting for a 
new fan-wheel to arrive, in case of a 
broken float, when you can get a fan 
easily replaceable 


Note how ^ a i 2 
double angle With individual, 


supported 
floats are fast- 
ened to hub. 


2 


Type "B" Exhaust Fans 


reduce breakdown troubles to the 
lowest possible minimum. They have 
a perfectly balanced machined steel 
hub, and the double-angle-supported 
floats are riveted to this, (not cast in, 
as in ordinary fan-wheels). This as- 
sures perfect balance, and makes it 
easy to replace a damaged float with- 
out shutting down until a new wheel 
can be procured. 


floats? 
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Type B'“ Fans are 
made either in single 
or duplex formation, 
with outlets in any == 
desired direction. — 


Bayley Engineers 


have made a life study of shavings ex- 
haust, ash conveying, forced dra tand 
ventilating e Ai Their services 
are yours for the asking. 


Ask Today 
BAYLEY MFG. CO. 
Dept. P Milwaukee, Wis. 
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japanning, tinning, and porcelain enameling. - 


Industry Illustrated 


Graphics as a Production 


Stimulant 


(Continued from Page 18) 


Graphic methods of sched- 
uling production and of follow- 
ing it up are employed to cope 
with this problem. They are 
in general similar to the graph- 
ical methods used in the other 
Westinghouse plants, and have 
been developed to a high de- 
gree of simplicity and effec- 
tiveness. 

The controlling charts such 
as you may see on page 16 at A 
are combination monthly ac- 
cumulative and current output 
quota charts drawn on ordin- 
ary cross section paper. The 
straight unbroken lines which 
are in red on the original 
charts represent the estab- 
lished quotas. As the month 
proceeds the actual perform- 
ance record is superimposed so 
that at a glance it is possible 
for the produetion manager to 
see just how requirements are 
being met for any one size or 
variety of motor. One of these 
control charts is made out for 
each shop or special order or 
in other words for each type 
and size of eompleted article in 
produetion. 

While these charts serve as 
the principal means of follow- 
up they are individually, when 
required, split into groups of 
component part charts. Thus 
an order for standard motors 
may be split into frames, field 
windings, armatures, shafts, 


ete. This enables the detailed 


following up of such parts as 
may be delaying the completed 
assembly, and this splitting up 
is used when and as required. 
In other words, if a control 
chart shows that the cumula- 
tive production fails to touch 
the quota line, subsidiary 
charts are at once made in 
order to remedy the trouble. 
These charts are of the same 
type as the control chart first 
mentioned. 

The use of these charts is 
not by any means confined to 
the management. To do so 
would be to fail to take advan- 
tage of a well recognized prin- 
ciple that all employees work 
better when they can see their 
**seore" plotted from day to 
day. In the principal manu- 
faeturing departments there- 
fore, are bulletin boards such 
as shown at B on which are 


posted a set of the control 
charts covering the work of 
each department. Thus the 
foreman, department clerk and 
the workers in each department 
are informed at all times as to 
whether or not they are keep- 
ing up to the established 
quotas. 

The use of this graphie stim- 
ulant to production is even car- 
ried a step further. In walk- 
ing through the plant one no- 
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Fem Small cond. Ass 


Style S—307214 


Operators’ Work Ticket. 


tices small operation progress 
charts posted here and there at 
various machines or assembly 
benches. Each of these charts 
covers one operation, being of 
even greater detail than the 
subsidiary charts which cover 
all of the operations on one of 
the parts going into the assem- 
bly. In each case where such 
charts are posted, as shown at 
C it means that the operation 
at that particular bench or ma- 
chine is either behind quota or 
needs watching to keep it up to 
quota. Usually very little is re- 
quired to secure the desired re- 
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Save Money With 


KARDEX 


TONAWANDA. N. V. BRANCHES EVERYWHERE 


____ 


This Issue of 


Industry 
Illustrated 


is Typical of the 
Broad, Interesting 
and Helpful Serv- 
ice it is Constantly 
Rendering. 


NLY the service is 

continually getting 
broader, more inter- 
esting and helpful. 


Wonderful as has been 
the array of timely 
articles and illustra- 
tions it has been 
presenting to its read- 
ers right along, from 
the very beginning, it 
is only beginning to 
scratch the surface of 
of the immense possi- 
bilities that lie in the 
power of the camera 
to catch for the busy 
man vitally important 
and usefulinformation 
that he would other- 
wise pass by. 

Great things are coming. 
You will not want to miss 
them, even if, by any 
chance, you might think 
you can afford to miss 
them. 


If you are already a sub- 
scriber, see to it that your 
subscription is renewed 
promptly. If you are not 
now on our lists for your 
own personal copy, put 
yourself there at once. See 
this coupon below? 


Mail this Coupon TODAY Uo 
Industry Illustrated 
120 West 32nd 3t., New York, N. Y. 


Send me a copy of Industry Illustrated every 
month for a year. | shall remit on receipt of your 
bill—in the next 30 days or so. (If a renewal of 


a present subscription, check here...... ) 

NENG vor ˙]¹“* RIVA REMERSA M VER weed Fans 
— ee eee Serr ry rt ee TREE 
—— «oio sd eoi CTT 


Annual Subscription Price, $1 
In Canada, $1.25; Foreign, $1.50 
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sults other than the mere post- 
ing of one of these charts. 
When conditions require it, the 
progress is sometimes checked 
up hourly. 

The use of this quota 
method of charting and follow- 
ing production is based on the 
principle of establishing rates 
of production for each order, 
whether this be a special order 
or a shop order for standard 
motors. To make sure that in 
the latter case the required de- 
livery dates of shipment are be- 
ing made on customers’ orders, 
a further step is necessary. 
This is because a manufactur- 
ing quota or rate may be satis- 
faetorily maintained and yet 
without assurance that the re- 
quired priority of shipment is 
secured. A simple, yet ingeni- 
ous, plan takes care of this 
point. This consists of giving 
every order, whether special or 
shop order, a required date of 
completion. If it is a special 
order this date is of course a 
day or two prior to the date of 
shipment promised to the pur- 
chaser. If it is a shop order 
the date of completion is the 
end of the month and the 
quantity is the monthly quota. 
Records are kept for each de- 
partment, known as delayed 
order efficiency records. Thus 
if there are ten orders in a de- 
partment during a given 
month, five of which have been 
completed on time and five of 
which are behind time, the effi- 
ciency of the department is 
fifty per cent. Thus in order 
to maintain its prestige in the 
eyes of the management a de- 
partment must do two things; 
first, its quota control charts 
must show that the scheduled 
rate of production is being 
maintained; second, it must 
stand well in the matter of de- 
layed orders. 

That such a simple plan as 
this works so well under such 
difficult conditions as repre- 
sented by the production un- 
dertaken at East Springfield, 
is an indication that it ought to 
work admirably where similar 
conditions are encountered and 
where red tape is not prized 
for its complexity. 


SAVE TIME AND LABOR 


Use The 


MERRICK CONVEYOR 
WEIGHTOMETER 


Any material which is conveyor handled can be weigh- 
ed without additional handling or loss of time by the 
Merrick Weightometer. 


Hundreds in use 
weighing all] classes 
of materials such 
as 


coal, run o’mine 

and crushed. 

Coke 

Stone, coarse 

and fine. 

Cravel. 

Sand. 

Cement Rock. 

Cement Clinker. 

Metallic Ore. 

Phosphate Rock. 

Phosphate 
Pebbles. 

Wood Chips. 

Sulphite Pulp 
slabs. 

Fish and Fish 
Products 

Finished Cement 

Zinc Ore, 

Iron Ore. 

Copper Ore. 

Lead Ore. 

Cold Ore. 

Silver Ore 


TYPICAL INSTALLATION MERRICK 
WEIGHTOMETER 


NO WEIGHMAN OR ATTENDANT REQUIRED 
GUARANTEED AND PROVEN 
99% ACCURATE 


Method of Installation 


Why rely on Bill of Lading Weights? 
Why not be able to tell exactly how much 


material you receive? 
Hundreds of concerns buy and sell their prod- 
ucts using Merrick Weightometer weights. 


For Information Write 


MERRICK SCALE MFG. CO., 


180 Autumn Street PASSAIC, N. J. 
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ELECTRIC 


TRACTORS 


Transport Tons 


here hand trucks move pounds. 
hey reduce expense in all your 


departments. 


Request Catalog 1208. 


The Elwell-Parker Electric 


Company 
Cleveland, Ohio 


“High Duty” 


For removing 
materials. Wi 


iron. 


grinder or pulverizer against injury from 
, 


Magnetic Pulleys 


iron and steel from conveyed 
Il positively protect your crusher, 
‘tramp 


Magnetic Mfg. Co. 


267-275 23rd Ave, 


Milwaukee, Wis. 


POWELL Pressed Steel Platforms 


Adapted to all Hand and Electric Lift Trucks 


and low cost. 
gauge steel. Jointless, 
ease andrapidity of h 
speeding operations. 
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ORKMEN like them. 
Pr 


Managers like their long life 
essed from a single piece of heavy 
rugged and powerful, they create 
andling loads, cutting costs and 


pee Powe Pressen Steet Co. 


For boe handling costs— 


Northwest Cranes—with clamshell bucket or 
grappling hooks; as a pile driver. 

Northwest Draglines—for drainage jobs, exca- 
vating, grading. 

Northwest Shovels—with only one motor—gas 
or electric. 

A complete line proved in service. 
crawler base provides 


Unequalled Mobility 
NORTHWEST ENGINEERING CO., Chicago 


Patented 


HUBBARD, OHIO 


SUBURB OF YOUNGSTOWN 


The Northwes* 
Crane, shown 
low, cuts handli 
costs in a thousan 
and one operations. 


Northwest Crawler Cranes—Draglines—Shovels 
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Easiest Way 
to Handle 
3,000 Pound Pieces 


is on Electric Industrial Trucks 
equipped with REVOLVING 
CRANES. 


Bulletin 51 tells how. 


The 
Elwell-Parker Electric 


Company 
Cleveland 


Ohio 


A tor. 
j to regulate the temperature of 


industry [Illustrated 


Getting Out from Behind 
the Horse 


(Continued from Page 19) 


that started him. Before he 
was sixteen he had such a fair 
working knowledge of the sub- 
ject that he had devised an ap- 
paratus which made oxygen 
gas, and constructed it out of 
materials such as he could find 
ina little town where there was 
not a piece of glass tubing to 
be had, for example. He was 
not able to get to college until 
he was twenty-one vears of 
age, but the equipment avail- 
able to him at Worcester Poly- 
technie Institute was like a 
rare instrument to a musi- 
cian. Instead of pottering 
with set experiments. he did 
original research work, and 
did it on such lines and so 
effectively that he discovered 
or invented tungsten steel and 


made that alloy the subject of 


his graduating thesis. He 
went on experimenting until he 
was making a number of steels 
in combination with nickel, 
chromium and other rare met- 


als. Pigeonhole that fact for a 
few minutes until the story 


goes a little farther along, and 
see how Haynes, by pursuing 
one line of study and work, got 
cumulative dividends out of it. 

He quit teaching in 1886 to 
become, first, manager of a 
local natural gas company, and 
then field superintendent of a 
larger company which was to 
supply Chicago with natural 
gas. The things he ran against 
in this new business, some 
people would have ealled ob- 
stacles, or at least difficulties. 
With Haynes, they just served 
to start his inventive faeulty 
into action. Of course, there 
were delays in constructing the 
long pipe line. Then, when it 
finally was finished, in a few 
days it froze up with the mois- 
ture contained in the gas. 
Haynes settled that by simply 
playing Nature’s own game, 
but in his own way. He built 
a refrigerator, ran the gas 
through it, and froze the mois- 
ture out of it before it was 
turned into the pipe line. Then 
he devised a pressure regula- 
And a vapor thermostat 


a room heated by natural gas. 
Construction of the Chica- 


R go pipe line began late in ’89 


and took the best part of a 1 the ole of actual use. 
Digitized by O08 C | 
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to complete,’’ said Mr. Haynes, 
Naturally I had to do a great 
deal of driving up and dow 
the line. I don't know jus 
when it was, during those long 
drives, that I got to thinking 
how much time it wasted, t 
have to sit behind a horse hour: 
and hours every day; how slow 
and how lacking in endurance 
the animal was; and whether 
some kind of a mechanical ve. 
hicle could not be contrived to 
take his place. The long 
drives, though, did have one 
advantage just at that time 
They allowed me plenty of time 
for thinking, and my mind pur- 
sued that line of thought more 
and more definitely. I weighed 
the possibilities of steam and 
electricity as the motive power 
for sueh a vehicle, eliminated 
both of them, and decided th: 
necessary power could be sup- 
plied best by a gas engine. 
That much being definite i: 
my mind, I made a decision 
For the second time I quit 4 
good job, and set myself tv 
studying, planing, drafting. 
experimenting for nearly two 
years. In 1892, having com- 
pleted a set of plans whid 
looked as if they might work. | 
moved to Kokomo, where the 
Haynes automobile busines 
has been loeated ever since. 
It was not until late in 19: 
that I began the aetual eor 
struction of my first vehicle 
by buying a one-horse power 
two-cycle marine gas engine 
I used the marine type because, 
for the same power, it was à 
lighter engine than the station- 
ary; and also it was construct: 
ed with a view to operating 
conditions more nearly like 
those to be encountered in 4 
moving vehicle, since it was 
built to be used in a moving 
boat. I built this first machin 
with a one cylinder motor, ba! 
bearings and pneumatic tires 
Instead of setting the mote’ 
over the axle, the modern chas 
sis was anticipated by suspen 
ing in a special frame of i" 
own. The result was that! 
had a machine weighing altt 
gether 820 pounds which. i 
every essential was the moder: 
automobile, and was the frs 


American ear to get beyond the | 


experimental stage and me 
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It was on the Fourth of Ju- 
y, 1894, that this car was given 
ts first road run. I had a 
1orse pull it from the shop 
ibout three and a half miles. 
Then I drove it a mile and a 
ialf farther, I stopped, turned 
round, and drove the five 
niles back to town in a little 
ess than an hour. Of course, 
t made a sensation—several 
sensations, in fact, ranging all 
he way from derision to 
imazement and fright. The 
Smithsonian Institute now has 
hat pioneer ''horseless carri- 
ige"" among its exhibits in 
Vashington. 

** Although the machine had 
proved it could run, I contin- 
ied my experimental work for 
our years more before I felt 
he machine had reached the 
oint where it was ready for 
nanufacturing and marketing. 
Hy work on steel and other al- 
oys stood me in good stead 
ere. In 1895 I made the crank 
ase of aluminum. Then I 
ised nickel steel for the axles. 
Vith the 1895 ear I drove to 
"hieago to take part in the race 
promoted by the Times-Her- 
ld. My trip was chiefly re- 
narkable, as I look back on it 
iow, for the faet that a police- 
nan ordered me off Michigan 
Joulevard! I wonder if he re- 
nembers it as I do. 

In 1898 the Haynes-Apper- 
on Motor Company was or- 
'anized, and has been in con- 
inuous existence ever since, 
hough the Apperson brothers 
eft four vears later, so the 
ompany has since been known 
is the Haynes Automobile 
ompany. We decided to make 
ifty ears the first year. Then 
ve hearl that a competitor was 
roing to make 100 cars and we 
vere worried with fear that the 
Jnited States might not eare to 
juy 150 ears. Our fears were 
rroundless, however. Five of 
yur machines were taken for 
ise in Porto Rico on the mail 
routes. I myself delivered a 
'ar we sold to a Brooklyn phy- 
sician, driving it the thousand 
miles across country, a feat 
which attracted a great deal of 
notice. The trip was made at 
an average speed of fourteen 
miles an hour. That’s a couple 
of miles per hour better than 
the stage coaches used to make 
from London to Brighton in 
Dickens’s time. 

„From that time on, it has 
been a ease of steady develop- 
ment. We were the first to 


break away from the horseless 
carriage idea and build a ear 
that was a motor car, and not 
merely a carriage w ith a motor 
instead of a horse. It takes a 
while, you know, for our minds |E 
to make those transitions from 
old forms to new. Gas stoves 
were built like coal stoves for a 
long time, with the ovens down 
below, just because they always 
had been there, until it oceur- 
red to. somebody that they 
didn't have to be there, but 
could be up on top, in a more 
convenient position. In several 
other improvements we pion- 
eered, like eleetrie 1gnition, the 
magneto, the throttling carbur- 
etor, a double set of spark 
plugs, and the jump spark.“ 
Even during the vears of de- 
velopment of the Haynes auto. 
mobile and of a great manufac- 
turing business to put it on the 
market, Mr. Haynes, has heer. 
the scientist and inventor in 
other lines. Steel alloys seem 
to be a hobby with him, for as 
recently as 1919 he received a 
patent for ‘‘stellite,’’ or stain 
less steel, which he had invent- 
edin 1911. A rotary gas valve 
engine is another of the inci- 
dental products of his genius. 
That he is something more 
than a manufacturer is evi- 
deneed by his membership in 
several of the great scientific 
societies here and abroad. 
Hale and hearty at sixty-five, 
Elwood Hynes is a splendid 
example of the strenuous, cre- 
ative Amcrican. ‘‘I did not de- 
velop the automobile, nor have 
I ever worked out any of the 
other things I have undertaken, 
as a commercial enterprise pri- 
marily. Just as I got think- 
ing how slow it was to sit be- 
hind a horse and depend on his 
limitations for carrying out 
tasks that were no concern of 
his, so I have always done these 
things for the sake, first of all 
and most of all, of serving 
men's necessities or conven- 
ience. Of course, to produce 
the things that people need or 
want, in quantities that will 
bring the cost within reach 
and to distribute those things 
to the greatest number of 
people, who need them or want 
them, is business, commerce. 
And in order that business 
shall not stop its functioning, 
it must be, and has a right to 
be, profitable to a reasonable 


extent. But the profit is not the |, 


reason, to my mind, for the ex- 
istence of the business.“ 
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Chain Hoists for All 
Purposes 


lj to 30 Tons Capacity 


SAFE DEPENDABLE 
ECONOMICAL 


Our cat«log will interest you 
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Lisbon, Ohio 
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Í COMPLETE 
INDUSTRIAL 
RAILWAY 
EQUIPMENT 


EASTON CAR AND CONSTRUCTION CO. 
Main Office & Works: Easton, Pa. Branches in Principal Cities 


COAL STRIKES 


"t | will not jeopardize your fuel 
P supply if you are equipped with 
| x ‘. ROBINS CONVEYORS for 
storing coal. 
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Write for Bulletin No. 54 and learn how 


ROBINS CONVEYING BELT COMPANY 


New York Chicago Boston Pittsburgh 


THROW AWAY YOUR WHEELBARROW 
and get a 


BRADY 


STEAM JET ASH CONVEYOR 


Save hundreds of dollars. BRADY STEAM 
ET ASH CONVEYORS are saving money in 
undreds of plants. i us your problem; send 


for our “Book of Fac 

: We will show you un EM we can save you. 
THE JAMES A. BRADY, FOUNDRY COMPANY 
4510 Western Blvd. Chicago, Ill. 


Also manufacturers and designers of Pneumatic Conveyors for 
handling granular and pulverized materials of all kinda. 


MATERIALS HANDLING EQUIPMENT 
THAT CUTS COST TO BEDROCK 


Portable Belt Conveyors—Truck Loaders 
Catalog on Request 
THE GEO. HAISS MANUFACTURING CO., Inc. 
146th St. & Canal Place, NewsYork 
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“Handling” is the wrong word 


when applied to Dow Conveyors. Handling suggests car- 
rying by hand whereas the very purpose of Dow Convey- 
ors is to dispense with costly human effort in moving parts 
and finished products from one place to another. Dow 
Conveyors (Gravity and Power) do away with porters and enable the 
skilled mechanic to devote all of his time to production in- 
stead of intermittently walking the floor. Many manu- 
facturers are not aware of the time-labor- and money-sav- 
ing ability of Dow Conveyors. The facts are yours for 
the asking. The Dow Co., Incorporated, Louisville, Ky. 


Dow CONVEYORS 


LEWIS-SHEPARD means LABOR SAVING 


in Material Handling Equipment 
The Master Stacker Steel Leg and Wood 
(or portable elevator) Platforms for Lift Trucks 
Self-loading Barrel and Case Truck 


Our representatives are at your call and are prepared to 
render a real material handling service. Call on us. 


LEWIS-SHEPARD COMPANY, 582 E. First St., Boston 27, Mass. 


CANTON 


Portable Floor 
CRANE 


Jacklift 
Elevating Trucks 


Makes One Man's Time 


Worth Six 


Truly “The Handiest Tool in the Shop." Goes where 
nothing else can reach. The CANTON will lower 
your lifting costs. Send for catalog F 15 


With the January issue the rate for space in this sec- 


tion will be $2C.C0 per advertisement. We are offer- 


ing these until then at 18.00 per month. 


This small announcement will absolutely pay you in 
big dividends and will secure from INDUSTR Y 
ILLUSRRAT E D S 20,000 executive readers 


ad attention far out of prortion to its cost. 


Copy for the January issue can be received up to 


Ddcember 14th. 


SEND IT IN IMMEDIATELY 
Advertising Department 
INDUSTRY ILLUSTRATED 


120 West 32nd Street 
New York 
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Industry Illu: 


When One Department Has t 
*Backing" of the Others 


BY L 


A. foreman of this plant read 
a paper at our last meeting in 
which he made the following 
appeal to his brother fore- 
men: | 

‘‘Our aim is to have the 
good will and confidence of 
every foreman in the yard. 
You here, and most of your 
men are fully experienced in 
your work. Being a new de- 
partment we are not as experi- 
enced in our work, and seek 
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less without the ‘‘backin 
the foremen and the ir 
are powerless  withow 
‘‘hacking’’ of one another 
of their men. And, rev 
this outline it can so w 
proven that the men ar 
without the backing” o: 
foreman, the foremen ar 
less without the ‘‘backiy 
the superintendent and“ 
perintendent will ‘‘fall i 
without the backing“ 
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your co-operation and aid in 
making our work of the utmost 
value. Help us to help you.“ 

In these words this foreman 
voices the desire of every fore- 
man interested in the growth 
and success of his company 
and therein is signified an ob- 
ligation, the fulfillment of 
which is the master key to 
harmonious operation. 

In trade for service a fore- 
man must give service, as serv- 
ice is the medium of exchange 
by which the ultimate purpose 
of his organization is carried 
forward to its goal; profit for 
his company. 

When a new department is 
established or a man placed on 
some special line of work and 
the work is not followed up 
closely, and the man in ques- 
tion does not receive the con- 
centrated ‘‘backing’’ of every 
other person working toward 
the same point, the objective is 
hampered and they are ‘‘mill- 
ing around’’ so to speak. 

Those who criticise any 
movement for efficiency or 
improvement are not really 
obstacles—not enemies at 
heart—they are simply snap- 
ping at the heels of progress. 

The manager’s office is help- 
less without the **baeking" of 
his superintendent. "The su- 
perintendent’s office 4s, worth- 


manager. 
Now in transferrin: 
subject of ‘‘backing” : 
talents and ability o. 
vidual employees, ther : 
out many advantages 
gained by a study of t: 
ter by foremen, and wv’ 
foreman discovers a2 
special talent or abil! 
takes it upon himself“ 
that this employee's © 
edge and compete? 
passed on to another i 
who in turn brings ou Ù 
most in productiveness i 
man's work, the one i 
is backing up" the oth 
the true sense of the vot 
When a foreman ? 
work through another 
man and sees that this mi 
work is clearly outlined 
the equipment in que 
prepared and read; : 
work to start, and * 
avoids delays or mis 
keeping an eye on the“ 
when the foreman w 
are doing the work i» 
considers the desire“ 
other foreman, we li 
ample of „backing! 
not fail to produce. 
The effect of supp ^ 
evident in manufactur 
in sport and the defe: 
unsupported pitcher ! 
game is proverbial. 
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Every foreman is a pitcher 
the manufacturing game. 
e is there to win his game 
id as he endeavors to put 
me advantageous effort 
rough in his department he 
ust be ‘‘backed”’’ by his field, 
e other foremen, who each 
turn sees the time come 
hen he must step into the 
tehers' box—where he wants 
feel that surrounding him— 
ick of him—are the men who 
‘ally are the key to the situa- 
on and with the assurance of 
ieir support his energy and 
yility are formed into that 
ung for which every commer- 
al organization is operating 
-profit. 
A foreman is provided op- 
ortunity to see efficiency 
irough the recognition of in- 
ficiency. Some system or 
iethod is failing or requires a 
ifferent application. When 
e endeavors to make the de- 
red connection along these 
mes the occasion is offered 
hereby he may lay his cards 
n the table’’ by presenting 
ne facts or faults and prove 
is worth in a substantial man- 
er. A frank ‘‘T don't know," 
i^m up against at” or, I 
eed help"! is worth a lot more 
1oney than an attempt to pro- 
eed under some failing sys- 
2m. 
Frequently a case demands 
mmediate action. It may re- 
uire some thing unusual. The 
oreman may have to step out 
f his fixed jurisdiction in the 
nterest of something that 
neans time and money to his 
company. 

A matter of this kind is very 
imple yet constructive if all 
‘oncerned are looking at it in 
he big way—the way that 


leaves 


wrong opinion. Every or- 


ganization of this kind com- À 
mands the unqualified ‘‘back- | 
indi- 


ing" of its foremen 
vidually and collectively. 

Fortunately the foreman of 
a department has occasions to 
make suggestions favorable to 
some other department, but he 
is cautiously or timidly, or, we 
might say, foolishly consid- 
erate. He is afraid his ideas 
may not be welcomed. As a 
matter of fact, ambitious fore- 
men are on the lookout for 
good ideas, regardless of the 
source, realizing that it is im- 
possible for one man to grasp 
every phase of any given situa- 
tion. Now when these two 
foremen get together—when 
each understands that it is as 
much to his individual credit 
to obtain these suggestions 
from other foremen or from 
the men under him—to cast 
about himself the receptive re- 
lationship that encourages 
these little helps—then is 
created that ‘‘backing’’ which 
gets what we're after. | 

It is along these lines that 
any group of foremen can be 
moulded into a combination of 
strength and soundness, the 
foundation of which is faith 
in one another, and structure 
of which is support of one an- 
other. 

Impelled by the forceful in- 
fluence of „packing,“ every 
foreman devolves into a pow- 
erful unit of accomplishment. 
Working alone he flounders— 
is stagnant—unproductive. 
Backed up," he creates,— 
builds—produces and shares, 
in the satisfaetory returns 
which are sure when all are for 
one and one is for all. 
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ESE motors 


will provide 


OXZ ZNZ ATA MM STF TIS SLL m aT ES m9" m m TO 
your machines 


Type SP Adjustable Speed 
with operating ELIANCE MOTORS 
speeds to suit all kinds 


of jobs. They run at 
any speed over ranges 
up to 1 to 10. There is 
no power lost as speed 
is varied. 
Get bulletin 1014 
for details 


Reliance Electric & Engineering Co. 
1045 Ivanhoe Road Cleveland, O. 


Branches: Boston, New York, Philadelphia 
Pittsburgh, Cincinnati. Detroit, Chicago 


TO CHANGE 
THE SPEED TUR 
THE HANO WHEEL 


An Interesting Booklet for the Asking 


The greatest cause of fuel waste 
is Laden dratt regulation—too 
much excess air uting the 


. gases of combustion and coolin 
the 1 Mr. Hays 
d Draft R 


" contains a fu 
practica: 3 on this impor- 
gs m 

peo and illustrates vari- 


which rugge 
especially tor use in the boiler room. 


S Corporation 


Michigan City. Indiana 


*CALOREX" Burners 


Using 
STEAM or AIR 
for Atomizing 


MOUNTED FOR BOILER 
33 years experience manufacturing Mama fuel equipment. 


operate- Simple in construction arts to weir out — 
Burns FUEL OIL, CRUDE. IL or TAR. 


W. N. BEST FURNACE & BURNER COMPANY 


11 Broadway ENGINEERS IN CALORIC NEW YORK" 


Cheapest to 
—Will last a life 
. Write for cataloz 


Battery of James Spur 
Gear Speed Reducing 
"Transmissions doing con- 
tinuous heavy duty with- 
out interruption. 


D. 0. JAMES Manufacturing. Co. 


1114 W. Monroe St., Chicago, Ill. 


NUGENT Automatic Alarm OIL FILTER 


Automatically informs the engineer when the filtering material and bags need clean- 
ing. This alarm may be wired to the chief engineer's desk. 

Write today and get full particulars about this wonderful “human” Filter. Send for 
bulletin *H". 

We are the largest and oldest Company in the United States that manufactures Oil 
Filters, Oiling Systems, Telescopic Oilers, and Oiling Devices exclusively. 
THE FULL NUGENT LINE 


Oil Filters Oil Tanks 

Oiling Systems Oily Waste Presses 
Filtering Systems Oiling Devices 
Anti-Packed Telescopic ‘Oilers Oil-from-the-Floor Shaft 
Oil Pumps Oilers 


WM. W. NUGENT & CO. 


410 N. Hermitage Avenue, Chicago 
Established 1897 


‘Yale Swallows Whale 


POINTS TO CONSIDER IN 
SELECTING A NAME 


Because of its short wheel 
] base, the Whale' operates 

almost as easily on curves 

as on a straightaway. Tests 
have proved that a boy can op- 
erate the one-ton Whale even 
when it is loaded to capacity. 


Felt washers prevent gritty 
2 dust and dirt from reaching 
the bearings. ey 
provide perfect lubrication, 
as the felt absorbs oil from the 
oil hole and transmits it to the 
ings continuously. 


Another exclusive feature. 
3 Bum protect all four 

Vah b shock when 

trolleys bump together or 
strike stop at end of track. It 
is practically impossible for the 
wheels of the Whale to be- 
come chipped. 


Combination and rádial, 
4 thrust bearings are found 

only in the Whale. The 

ball races are ground and 
the balls themselves are of high 
duty steel. This feature enables 
a one-ton load to be started by 
the pull of a man's little finger. 


Reduced friction is assured 
by*crowning the wheel 
treads. Also, the treads are 
chilled to give maximum 
hardness and minimum wear. 
This is another reason why the 
"Whale" will withstand long 


years of hard service. 


Also manufacturers of 


FyeR-Wall corrugated 


and tin-clad doors. Au- 


tomatic fire door hard- 


ware, etc. 


Minneapolis 
Philadelphia 
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Industry Illus: 


Tur Yale & Towne Manufacturing Company 
have requested us to discontinue the use of 
the word Whale" in connection with our im- 
proved ball-bearing Lbeam trolley. They contend 
that it is too easily confused with the name 
“ Yale" which they use on their products. 


Of course, in adopting the name “ Whale" we had not 
the slightest intention of trading on their reputation. 
We called our trolley the Whale" because it is precisely 
what the name implies—a whale of a trolley. We, too, 
have no desire to have it confused with any other, so we 
have willingly agreed to change the name. 


$50.00 for a Name 


It occurs to us that you men who know the many superiorities of the 
“Whale” trolley are best qualified to rename it. To repay you for 
your trouble, we are offering a cash prize of $50.00 for the most 
fiting name submitted. 


This time we want a name that can't possibly be confused with any 
other. The "Whale" is so far superior to ordinary trolleys that we 
wouldn't think of giving it an imitative name. Study the various 
exclusive features described at the left and see if they don't suggest 
a name that is as distinctive and strong as the trolley. 


Contest Closes Jan. 1, 1923 


This contest is open to every person who cares to compete. Only 
our employees are barred. The President, Secretary-T reasurer and 
Superintendent of the Richards- Wilcox Manufacturing Company will 
be the sole judges, and all suggestions should be addressed to us at 
Aurora. The contest closes January 1, 1923, and the winning name 
will be announced in this and similar publications as soon after that 
date as it is possible. In the event of a tie, a $50.00 prize will be 
awarded to each person submitting the winning name. 


* Slidelite" sliding-fold- 
ing door hardware is 


unsurpassed for ga- 
AURORA, ILLINOIS, U. S.A. 
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